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MICRO MOTION-PICTURES MARCONI STRIDES ONWARD 
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—for the Bearings 
that Outlast Your Car 


Your comfort and safety! They demand bear- 
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ings of the hardest, toughest, most wear-resist- , 
ing steel ever developed. 

That is what you get when the bearings are - 
Timkens—special electric furnace alloy steel of 
unequaled durability, perfected by Timken 
metallurgists and produced in the Timken steel 
mill, whose output of electric furnace steel is the 
largest in the world. alll 

Before you buy, check for/Tynken Bearings in 

the vital chassi« units—sransmission, difteren- 
tial, pinion or worm drive, front wheels, -réar 


wheels, fan and steering pivots. 





Whefever you’ fnd’Timkens you are sure of . 
the durability, comfort, attentionless’ service, 
and safety that are exclusive with the-tapered 
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supreme’ enduring Steel of Timken Bearings. 
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Michael Faraday, who gave the 
world the electric motor. His 
“loop motor’’ was nothing more 
than a mechanical toy — but it 
fathered even the greatest of ro- 
tating electrical units of today. 





Faraday’s Motor Turned on Plain Bearings— 
the Modern Motor on SKF 


UST a unique little toy—that first motor of Faraday’s, 
but the first whining song of its spinning armature 
carried a promise, to all industry, of bigger things to 
come. 
And the electric motor of today has fulfilled that 
promise. 
It has been the privilege of SAIS to contribute, to 
a great extent, the ball and roller bearings that make 
present day electric motor performance possible. Forty- 
five of the leading electrical manufacturers of the 


country use &}0SiF-marked Ball or Roller Bearings on 
rotating electric machinery of all kinds, from the small, 
fractional horse-power motor, to the huge, generating 
unit. 


SAUSfP-marked Bearings, in electrical machinery, 
show no appreciable wear, even after years of grueling 
service. And wear, in electric motor bearings, is the 
factor that throws the armature out of alignment, de- 
stroys the uniformity of the air-gap and, in general, pre- 
vents the motor from operating at its highest efficiency. 


SBCSIF on Hess-Bright or Skayef Ball or Roller Bearings is both the mark of highest 
bearing quality and the symbol of a world-wide organization of anti-friction specialists 
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Illustrating the 
New International Chain-Drive Truck 
with AIL-Steel Cab 





“We want you to know 
that we are enjoying com- 
plete satisfaction from our 
International Trucks. Our 
rapidly increasing business is 
due in large part to the ur- 
failing performance of our 
International Fleet. When 
we buy more trucks, we will 
buy Internationals.” 

RALPH L. NICHOLS, 
President, 
Tampa Rock Co. 
Tampa, Fla. 
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Making it easy for 


VER a billion dollars a year for building 
roads and maintaining them—one of 
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others to follow 


ingthe way—makingit easy for others to follow! 
Road reconstruction in old New England, 








the biggest industries in the country and one 
of the hardest jobs that motor trucks are 


given to do. 
More than 55,000 miles of hard roads will 


putting a solid footing through the sands of 
the south, pulling lowa out of the mud, or 
tearing away hills in California —it’s all in a 
day’s work for International Trucks because 












beconstructed in the United 
States during 1927—think of 
it—fifteen times across the 
continent! And where the 
goingis hardest, whereroads 
have never been before, 
there International Trucks 
are blazing thetrail and pav- 








Write us and we will give you the names 
of contractors who build roads with Inter- 
national Trucks in your own part of the 
country,—such men, for instance, as S. R. 
Rosoff, New York, who operates 32 Inter- 
nationals; L. M. Gray of Jacksonville, 18 
Internationals; M.O.Weaver of lowa Falls, 
41 Internationals;and Claude Mayhugh of 
Los Angeles who owns 26 Internationals. 








that kind of work was built 
into them at the factory. 

The Harvester Company 
has been building good 
trucks for more than twen- 
ty-two years, and they are 
building better trucks now 
than ever. 


The International line includes the Special Deliveryforloads upto % ton, 4 and 6-cylinder Speed Trucks of 1%-ton 
and 1-ton sizes, Heavy-Dut» Trucks ranging feom 1';-ton to 5-ton sizes, Motor Coaches, and the McCormick- 
Deering Industrial Tractor. Served by 125 Company-owned branches in the United States. Write for literature. 


INTERNATIONAL HARVESTER COMPANY 


CHICAGO, ILL. 


606 SO. MICHIGAN AVE, 


INTERNA 


W. W. Magee of St. Paul uses 
42 Internationals making records building 
better roads through Minnesota. 
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WORLDWIDE 

get America Compete?” This is 

the title of a reassuring book just 
issued by the India House, New York, 
an American exporter’s organization. 
It seems that while we Americans have 
tended to notice those cases in which 
we have been outdone in foreign trade 
by other nations, the trade consuls of 
these same foreign nations have been 
emphasizing at home that we are out- 
trading them! Thus a kind of “inferi- 
ority complex” has developed on both 
sides. 

Just before we drafted this note, 
while awaiting a belated train in a 
western New York State city, we 
watched a freight train pass. On it we 
counted nine cars of automobiles boxed 
and destined for the seaboard. Hastily 
we jotted down their several destina- 
tions: Sydney, Colombia, Calcutta, 
Buenos Aires, London, Porto Alegre, 
Helsingfors, Cape Town. 

What a striking commentary on this 
very question! Thrilling, too—if one’s 
romantic imagination has not atrophied 
—these American motor cars starting 
out for the utmost ends of the earth, 
destined soon to carry foreign peoples 
over the plains, deserts, mountains, and 
rutty roads of five continents. 

Perhaps, after all, America can com- 
pete! 

INTOXICATION 


H°” you get intoxicated and how 
intoxicated you get depend not so 
much upon what you drink as upon 
what you are, reports Dr. N. D. C. 
Lewis, clinical psychiatrist at the Fed- 
eral Institution for the Insane, or, as 
he puts it, “the type of behavior re- 
leased by the use of alcohol depends 
upon the fundamental constitution of 
the person consuming it.” 

Dr. W. C. Sullivan, studying along 
the same lines, finds that alcoholic re- 
actions involve different factors of the 
sexual, ego and herd instincts. Small 
doses of alcohol promote sociability 
and lead to a relaxation of social or 
herd conventions, a reaction noted par- 
ticularly on festive occasions. 

“The amount of alcohol is frequently 
comparatively small considering its re- 
sult in perverted instinctive reactions, 
brutal destructive impulses, coarse sen- 
sual aggressions, comatose end-results 
and amnesias,” he says. 

He names six main reaction types 
having a particular relation to alcoholic 
indulgence. 

The research of these men is not 
academic; it is practical. And the fact 
that such study is more necessary today, 
when the sale of liquor is banned by 
law, means that something is wrong 
somewhere. 


























In This Issue 


Life Artificially Maintained 


For 14 years, day in and day out, a little group of cells from 
a chicken has been steadily reproducing itself in a glass jar. 
Recently a way was found to make motion pictures of these 
microscopic cells by a remarkable new technique. On pages 
166 and 167 the man who did it explains how it was actually 
accomplished. 


The Chemistry of the Future 

Are we now living on the threshold of a still greater age of 
chemistry than the present? Some think so. On pages 162 
and 163 certain fundamental reasons for this belief are out- 
lined in a lucid article by a well-known chemist. 


Radio Now Links England’s Colonies 


For several years Marconi, father of wireless, has been work- 
ing on a directional method of transmission that is both 
reliable and efficient. He has now succeeded in putting the 
system on a commercial basis. The story is told on pages 
174 and 175. 


Inventor, Sculptor and Naturalist 

Thus is described, Carl Akeley, some of whose work in bring- 
ing the world a knowledge of Africa is told on pages 182 
and 183. One of Mr. Akeley’s ambitions was the establish- 
ment of a gorilla sanctuary in Africa—and he succeeded. 


MORE THAN 200 PICTURES 
Complete table of contents will be found on page 224, 


For Next Month 


Evolution Once More Brilliantly Vindicated 


Few anti-evolutionists have known that there was an immense 
gap in the evolutionary tree of our descent—a gap filled in 
only by inference. That gap has now been bridged. The 
previous inferences prove to have been right! The story is 
told by a noted scientist. 


Fishes That Can Shock You 

Small fishes that give large electric shocks—enough to do 
serious injury—are not so rare as many think. Their form 
of defense is most interesting. In our April issue Dr. David 
Starr Jordan, noted ichthyologist and writer, will tell about 
these fish. 





Wood as a Conductor of Electricity! 

A series of experiments performed in Germany have revealed 
some startling facts about adhesive forces between wooden 
contacts carrying a minute current of electricity. The story of 
the work with these “breath currents,” as the discoverer terms 
them, may be the beginning of a new epic in the history of 
applied electricity. 


Other articles on—Twentieth Century Railroad Building; Mil- 
lions Lost Yearly Through Soil Erosion; Bringing the Colo- 
rado River to Southern California; Marvels of Modern Pho- 
tography; The Reconstructed Battleship Texas; Giant Lifting 
Magnets Save Labor; The Month in Medical Science; Radio; 


Astronomy; Successful Inventors. 
MORE THAN 200 PICTURES 
Smatterings of half-baked science you can 


pick up anywhere. The facts you find in 
the Scientific American. 


For only $4 the Scientific American 
keeps you informed for a year. 

















SACRED? 

N the world of science, an unwritten 

but sacred tradition demands that, 
when a worker completes research sug- 
gested by previous workers, due credit 
must be accerded them on publication, 
for their part in it. In 1919 Dr. Elihu 
Thomson of the General Electric Com- 
pany’s Lynn laboratory communicated 
to scientists his belief that, if the nitro- 
gen in the air supplied to divers and 
caisson workers, were artificially re- 
placed by the highly diffusive gas, 
helium, it would prove possible to re- 
move these workers from high air pres- 
sure twice as quickly as at present. 

Recently, the United States Bureau of 
Mines published accounts of the highly 
successful outcome of the suggested ex- 
periments, an outcome whose economic 
value will not be small. But no credit 
was given to the source of the sugges- 
tion. Dr. Thomson says he has re- 
ceived nothing definite in answer to a 
letter sent to the Bureau months ago. 

Is the sacred tradition weakening? 


NAVAL 
WE have all heard of the military 


instruction which the Army main- 
tains at several of our universities and 
colleges, where students who take the 
military course may qualify for com- 
missions as reserve officers of the Army. 
And now the Navy has established a 
similar system at Yale University. 
There will be 60 students in each class, 
commencing with the freshman class of 
this year, and the course will extend 
over four years. There is need of such 
an adequate naval reserve; for Annap- 
olis is unable to meet the demand for 
officers. We strongly commend this 
course to those men who, under the 
urge of patriotism, wish to uphold the 
security and dignity of their country. 


COOL 

“OF could not help feeling that this 
was a sort of thing which should 

not happen.” Thus does an important 
medical journal coolly characterize the 
unfortunate outcome of an operation 
performed on a patient. It seems that 
a pair of six-inch forceps was acciden-. 
tally sewed up in the abdomen, neces- 
sitating a second operation. Operation 
Number 2 was successful, the forceps 

being recovered, but the patient died. 
We incline to agree with the frank 
opinion that .“this was a sort of thing 
that should not have happened,” ai- 
though the relatives—and, in fact the 
rest of us—may possibly consider the 
matter-of-fact verbiage somewhat mild! 
This is the sort of happening that 
provides quacks and anti-medical cranks 
with ammunition to fire at the doctors. 
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Send me Scientific 
American for a year. 
Enclosed is my check for 
$4.00. 
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This is more than a dotted line. 


Ir is a key which unlocks the secrets of the labora- 
tories and workshops of the men who are accom- 
plishing great things in the world. 


Ir is a door opening upon the marvels of science 
which thrill you as they unfold before your eyes. 


Ir is a highway leading to a broad understanding 
of what is going on about you. 


Ir is the first rung of the ladder up which you 
mount to knowledge of the thoughts and actions 
of the world’s outstanding thinkers and doers in 
science. 


Tew your friends of the dotted line. See that 
they reply with a dash—a dash to the nearest 
mail box, so that they, too, may have for their 
own all that the dotted line means. 
































1927 


—! 















































Notional Feature Photos 


Professor Jean Baptiste Perrin, New Nobel Physics Prize Winner 


This year the famous Nobel Physics Prize was awarded to Professor Jean Baptiste Perrin, of the 
Sorbonne, University of Paris, for his many important researches, especially on the molecules of 
gases and on the chemical effects of light. Professor Perrin has long been noted for his studies of 
the so-called “Brownian movement.” Exactly a century ago the British botanist Brown discovered 
that extremely minute particles of matter suspended in water maintained a constant “dance,” as if they 
were frequently bumped by invisible projectiles. He noted that the effect increased as the size of 
the particles decreased, and he correctly inferred that the jolts received were actually due to the 
rapid impact of molecules of the liquid in which the particles were suspended. This molecular 
bombardment “dance” is the Brownian movement, and it may be observed by anyone having access 
to a good microscope. Professor Perrin, the new prize winner, has quantitatively studied this inter- 
esting phenomenon, using extremely small grains of mastic in emulsion in water. His careful obser- 
vations beautifully confirm the kinetic theory of gases—the pressure of a gas is best explained as 
due to the impacts of its molecules against each other and against the walls of the containing vessel. 
Professor Perrin’s research is explained in his book, “Brownian Movement and Molecular Reality,” 
translated into English by Professor Frederick Soddy, noted British pltysical chemist 
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Reproducing the Wonders that Are Africa’s 


In the African Hall of the American Museum of Natural History, not as 
yet built (see pages 184 and 185), there will be a frieze of bas-relief 
panels in bronze, surmounting various animal groups. The photograph 
reproduced above shows one of the completed units. The upper panel 
illustrates a Dorobo family and their native hut. The man is skinning an 
antelope—the result of his day of hunting. Looking on are a pair of 
hunting dogs, the only domestic animals kept by these people. The man’s 


wife and children stand nearby. Below the panel is a group of African 
lions against a background depicting daybreak at a water hole. The 
superbly mounted animals in the foreground, together with the surrounding 
grasses, blending with the background, form a picture difficult to describe 
adequately. This completed example of artistry is now on exhibition in 
a temporary African section and only waits the erection of the proposed 
African Hall, when it will be placed permanently with similar exhibits. 
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Courtesy Paramount Pictures 


This photograph was taken “on location” for the motion picture “Beau Geste.” 
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THE SAHARA TRANSPORTED TO ARIZONA 


159 





The sand dunes hide the loudspeaking telephones used by the directors 


The Signal Corps of the ‘Movies’ 


Signal Systems Using Telephones, Radio, Electric Lights and Flags, Make Possible the 
Direction of Large Groups of Actors 





HEN viewing one of the large, spectacu- 
lar motion pictures that are so popular 
today, the average person does not 
usually realize the vast amount of time, 
money and energy that has been spent 

in producing the effects which, on the screen, last 

for only a few minutes. 

True, publicity stories in the various newspapers 
and popular motion-picture magazines often tell us 
that “a million dollars were spent” in the produc- 
tion of this or that picture. But, because so much 
has been said and written about the various tricks 
that are employed in motion-picture work, quota- 
tions of costs, such as that mentioned, are usually 
taken with the proverbial grain of salt. However, 
pictures occasionally appear that actually live up to 
the cost claims, and in the production of most of 
these, science enters. 











Bringing Africa to Arizona 

One of the recent photoplays that used full-size 
sets and thousands of actors and did not, in the 
main, resort to trick photography of the variety that 
is quite familiar to all, is that known as “Beau 
Geste.” Also, in this picture, the science of com- 
munication in its varied branches was called into 
play in order to enable the director to command 
successfully veritable armies of players. 

When preparing for the picture mentioned, Her- 
bert Brenon, director of the enterprise, set out to 
search for a suitable location on which to film scenes 
that were to depict life in a lonely fort of the French 
Foreign Legion located in the wastes of the Sahara 
Desert. He finally found such a place in a sandy 
stretch of country in Arizona, near the Mexican 
border. To this location he moved his entire staff, 
including several thousand extra players and an 
almost equal number of horses. In addition to 
these, there was a corps of trained electricians and 





By A. P. Peck 


signal men with equipment to meet almost any type 
of unusual communication conditions. 
In an interview with the writer, Mr. Brenon de- 
scribed the chosen location in the following manner: 
“After a drive of some 25 miles over a desert 
highway, we left the car and tramped over the sand 
for about four miles. Here, as we reached one of 


the highest dunes, we were greeted with a view 
which immediately made me decide that, if it was 
physically possible for us to do the work there, 
there it would be done. 

“My engineers looked over the situation and said 
that it would be necessary to build a plank road 
from the highway to the site in order to provide for 








THE UP-TO-DATE DIRECTOR 


Mr. Brenon, left, commanding the army of players spread 
out over the dunes and shown in the upper illustration 


the transportation of supplies. This was done and 
soon a town sprang up in the middle of the sandy 
wastes, complete even to a barber shop and a hos- 
pital.” 

Aside from the building of the town to house the 
actors, plans had to be completed for communica: 
tion. Of course, since the company was planning to 
remain on location for several months, it was neces- 
sary to string telephone and telegraph wires to the 
nearest town so that the executives could keep in 
touch with their home offices. These lines of com- 
munication had to be carried over the sandy hills 
on specially constructed poles. 


Work Starts at Sunrise 


Soon the preliminary work had been finished and 
a fort had been erected on the summit of one of the 
dunes. In part of the story of the picture, the fort, 
supposedly in the Sahara, was to be attacked by a 
tribe of marauding Arabs. In the picture, the parts 
of these tribesmen were taken by thousands of west- 
ern cowboys and other expert horsemen. This mul- 
titude of players had to be scattered over the face 
of the desert, yet kept within the camera lines and 
always subject to the orders of the director. In 
describing this enormous task, Mr. Brenon said: 

“The only times that actual photography could 
be carried on with success were from about sever 
to quarter of eight in the morning and from five to 
quarter of six in the afternoon. At these times, the 
light conditions were at their best and the shadows, 
so essential to successful desert photography, were 
neither too long or too short. Without the shadows 
cast by the dunes, photographs taken on the desert 
are flat and uninteresting. 

“In order to be ready to take advantage of the 
short time that was available, it was necessary to 
have everything completely prepared so that no time 
would be lost when the light conditions became 
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MOTION-PICTURE DIRECTING FROM AN AIRPLANE 


During the filming of “Wings,” part of the problem of directing the air and ground forces 
was met by using radio-equipped airplanes of the type shown 


right. When taking the long ‘shots’ of the attackers 
on the fort, it was often necessary to start work at 
sunrise. The riders would be disvatched over the 
approximate places that they would 
All day long the 


maneuvers would continue, until everyone was in his 


desert to the 


occupy when the action started. 


proper place. 

“To assist me, loudspeaking telephones and field 
telephones of the conventional type were located at 
strategic points, distant from my station near the 
cameras. By means of these, I was able to keep 
in constant touch with the various units, some of 
them separated by a mile or more. The wires con- 
necting the various reproducers on the desert were 
hidden by the irregularities of the sands. Larger 
dunes concealed the speakers.” 

In his work on the desert, Mr. Brenon also em- 
ployed other signal methods. A group of trained 
signal-men from the United States Army were at 
hand and many actions were carried on to the ac- 
companiment of the flapping of semaphore flags. 
The flags were of particular value in some cases, 
as they had the advantage of transmitting signals 
at all times, regardless of the amount of noise in 
the vicinity. Once a battle charge was started, no 
loudspeaking telephone could hope to compete with 
the cries of the “Arab” cowboys and the thuds of 
thousands of horses’ hoofs on the sand. 

On such occasions, the flag signals proved their 











ONE OF THE GROUND TRANSMITTERS 
This is the type of semi-portable radio set that was exten- 
sively used for conveying signals to the airplanes 
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worth. Also, it sometimes happened that, after the 
distant players were spread to Mr. Brenon’s satis- 
faction, the sounds from the loudspeakers were not 
of sufficient volume to reach all of them. In 
order to eliminate any possibility of mistakes under 
such conditions, two large, specially made signal- 
flags were used. A white one was hoisted near the 
director’s position when everything was ready for the 
charge. Then, as the critical moment approached, 
this was lowered and a red flag raised. When this 
dropped, the charge started and the cameras were 
brought into play. 

Another signal system that is often used, under 
circumstances that allow it, is a predetermined series 
Of course, when filming battle 
scenes where there is much incidental shooting, this 


How- 


ever, by using black powder, the transmission of 


of pistol shots. 
method is robbed of some of its efficiency. 


signals is effected in two ways—by the sound of the 
shot and by the sight of the powder smoke. 


Temperament Necessitates Signals 

All of the signal systems are not confined to out- 
door productions. Some of the studios are so large 
and the sets are so built that some method of direc- 
tion, other than that afforded by the traditional 
megaphone, must be resorted to. Here the loud- 
speaking telephones referred to above are sometimes 
employed. However, it occasionally happens that 
some unforeseen contingency makes a special system 
imperative. 

A description of an example of this was given 
by one of the technical men of the Famous Players- 
Lasky Long Island studio. It seems that the leading 
man in one particular photoplay was very tempera- 
mental. One of the scenes depicting a dramatic 
moment just at sunrise demanded the careful ma- 
nipulation of many lights in order to secure the 
proper effect. This was to be directed by the stage 
electrician through the usual process of calling out 
his orders to the men at the various controls. But 
the leading man balked. There was too much noise. 
It interfered with his acting and prevented him from 
obtaining the proper emotional effect. So the entire 
work was stopped and a complete signal system was 
installed, consisting of several groups of lights con- 
trolled from a switchboard. The lights were so 
arranged that they would flash the necessary signals 
to the various electricians, without disturbing the 
temperamental actor in any way. The work then 
proceeded to a successful finish. 


The type of signal shown is called a “panel 
the pilots, such as where to maneuver, when to dive, et cetera 
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SIGNALLING TO THE ACTOR-AVIATORS 


In various forms, it is used to issue orders to 


In studio work of all kinds, there are various 
powerful lights that must be used to obtain the 
proper effects. The men who control these lights 
are often given their orders by means of whistle 
signals, unless it happens that one of the leading 
actors is temperamental as cited above. 

For example, in one of the productions that the 
writer watched the filming of, a certain scene had to 
be taken several times, in order to be sure that the 
Because of the 
interval between “shots,” it was necessary that the 
various lights be turned on and off for each trial. 
The set was illuminated from above by several large 
searchlights. These were placed on tall frame-work 
towers and each was attended by a man. Just before 
the action was to be started, a short blast from the 
director’s whistle was the signal for each light oper- 
ator to turn on the current. At the termination of 
the “shot,” the lights were signalled off by another 
blast. 

One of the large productions that will be released 
this spring is the war story called “Wings.” In the 
filming of this historical drama, thousands of extras 
as well as many machines of war were used. Over 
200 airplanes, numerous battle tanks, and many field 
and machine guns were brought into service. In 
order to keep all the parts of this large organization 
in accord at all times, a complicated signal-system 
was required. 


required results would be obtained. 
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USING A FLAG SIGNAL 
Camera-men in airplanes had to be given orders occasion 
ally. This is one of the several methods used 
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Courtesy Paramount Pictures 
THE 100-FOOT SIGNAL TOWER 
Several different methods of sending orders and information 
to various players were concentrated on this tower 


One of the first difficulties that the directors had 
to overcome was the handling of the many airplanes, 
especially when these were to be filmed at the same 
time that action on the ground was shown. To 
keep the planes within the camera lines was a prob- 
lem that was finally solved by the use of radio. 
Powerful short-wave transmitting sets were located 
on the ground. These communicated with the pilots 
of the various planes, giving them the orders which, 
when executed, would produce the best photographic 
effect. 

The story of “Wings” works up to a climax in 
the battle of St. Mihiel. In order to produce this 
with proper regard to the facts of the original 
engagement, over 6,000 men and 100 airplanes were 
employed, “battling” over an area of five square 
miles. Obviously such a large company could not 
be directed with any of the usual methods and 30 
the engineering section set to work. 

They erected a framework tower 100 feet high. 
At the top was a platform for signal men who com- 
municated with various parts of the battle area by 
means of semaphore signal-flags. Twenty-five feet 
below these men, a complete radio broadcasting 
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The infantry attacks, tanks advance and airplanes dart back and forth overhead, all for the 
faithful depiction of battle scenes for the motion picture “Wings 
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Courtesy Paramount Pictures 
A DESERT TELEPHONE LINE 


Special communication lines to nearby towns were run 
across the desert, supported on poles of this unusual type 


station was installed. This was for communication 
with the airplanes, each of which was equipped 
with a sensitive receiving set. A battery of ten 
loudspeakers was placed on this same level. These 
faced the battle area and served to direct those 
players who were in the immediate vicinity. 

A switchboard for the vast system of field tele- 
phones was placed on a platform at the 50-foot 
level. This controlled the 72 telephones that had 
been placed in various parts of the field. An emer- 
gency system of light-signals was located at the base 
of the tower, to be used in case trouble developed 
with the radio apparatus. 


Filming a Town During Bombardment 

An interesting phase of photography entered into 
the making of this war picture. The “script” called 
for scenes in a village under bombardment. The 
filming of such action is often fraught with danger 
for the camera-men. To eliminate this, electrically 
controlled and driven cameras were designed. Sev- 
eral of these were located in the village that was to 
be destroyed. The cameras were buried in the 
ground or protected in other ways so that they would 
not be damaged by the flying debris. Only the 
lenses were allowed to project and these were pro- 
tected as much as possible. When the bombardment 
of the town started, there was not a camera-man in 
the vicinity, yet the finished film was as perfect as 
could possibly be obtained by any method. 








Courtesy Paramount Pictures 
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CONTROLLING AN AUTOMATIC CAMERA 
The box in the foreground contains the batteries that actuate 
the motor which “cranks” the distant camera 


The illustration directly above shows the control 
end of the camera system just mentioned. In the 
box on the ground are the storage batteries that 
furnish the current for operating the electric motor 
on the camera. The operator is kneeling beside the 
box and need only press a switch to start or stop 
the camera. He thus has as good control of the 
filming operation as if he were turning the crank 
of an ordinary hand-driven camera. This new type 
of camera is coming into wide use, not only out-of- 
doors, but also in the studio where absolute accuracy 
in cranking is necessary. 

One of the directors is standing beside the camera- 
man in the illustration mentioned. He has a tele- 
phone set that enables him to communicate with 
various points throughout the “battle area.” He 
need only plug in on a convenient line in order to 
be in immediate contact with the other directors as 
weli as with the camera-men located at distant 
points and the base of all operations—the signal 
tower. 


So we see that the motion picture producers are 
turning to science for help and are making good use 
of the advancements in its various branches. 





BLOWING UP THE VILLAGE 


The masses of explosives, placed in the village so as to give the effects of exploding shells, 
were set off from distant, sheltered points such as this one 
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The Simplest Element of All 


Recent Research on the Atom of Hydrogen Points to the Possibility of Creating 
a New Chemistry Richer in Potentialities than the Chemistry of 
4 oday—the Chemistry of Atomic Synthesis 


me (HE chemist is busy with a new toy. 
=| This time his plaything is the atom of 
hydrogen. As the small boy is initiated 
into the lore of chemistry with experi- 
ments on molecular hydrogen, produc- 
ing with delight, sometimes with disaster, sonorous 
explosions, so the trained chemists in Berkeley and 
Berlin, in Pasadena and Princeton are today turning 
their investigations to the properties of the atom of 
the same species, with results rich in suggestiveness 
and application. 

Atomic hydrogen is not a new product; it is 
however, newly recognized. The substance is made 
familiar to the student of general chemistry in that 
non-committal phrase, “nascent hydrogen.” For, it 
was early recognized that hydrogen at birth pos- 
sessed properties which it ceased to possess after 
birth. By iselating atoms of hydrogen and studying 
their ‘properties, the chemist has shown that these 
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properties are those of nascent hydrogen. 

When first born, hydrogen is generally in the 
atomic condition. The atoms twin with one another 
to form molecules of hydrogen, and this is the 
molecular product with which everyone is familiar, 
which is used for the filling of toy balloons and 
dirigibles, and in a number of important industrial 
enterprises. It has a bad reputation both in aero- 
nautics and industry because of its inflammability; 
the dirigible airship in flames, and explosions of 
gas can both be traced to the reactivity of ordinary 
hydrogen, its combustibility in air. Compared with 
atomic hydrogen, however, molecular hydrogen is 
tame and unreactive. 


*“. . . Like a Planet Around a Sun” 

The dictionary states that the word “protyle” 
(from the Greek, cpwro¢, protos, meaning first or 
primary and vA», ule, meaning stuff or material) 
is a “hypothetical primordial substance supposedly 
differentiated into what are recognized as distinct 
chemical elements.” To the chemist the hydrogen 
atom is the protyle; it is his primordial substance, 
but it is, however, no longer hypothetical. 

To the physicist, on the contrary, the protyle is 
subdivisible. The modern theory of atomic struc- 
ture assigns to the hydrogen atom a single proton 
or unit charge of positive electricity and a single 
negative electron which describes an orbital path 
around the proton like a planet around a sun. The 
physicist represents the atom as in Figure 1, in 
which several possible electron orbits around the 
proton are shown. With such a concept, the spectro- 
scopic and electrical properties of atomic hydrogen 
can be successfully represented and forecast. 

To produce and isolate atomic hydrogen it is nec- 
essary to disrupt the molecules, to tear apart the 
constituent units. It is also necessary to study the 
properties of these units before they can recombine 
with one another. This was first accomplished by 
Langmuir of the General Electric Company at Sche- 
nectady, who showed that hydrogen at very low 
pressures dissociated into atoms when it came in 
contact with a tungsten filament at the high tem- 
perature of the incandescent lamp. The energy of 
the heated filament was consumed in tearing apart 


the molecule. The low pressure reduced the num- 





By Hugh S. Taylor 


Professor of Physical Chemistry, Princeton University 


ber of collisions between the atoms so formed and 
enabled Langmuir to show that they possessed re- 
markable properties. They clung tenaciously to the 
glass walls of the containing vessel wherever they 
struck, thereby reducing the gas pressure in the 
vessel. Their reactivity as compared with ordinary 
molecular hydrogen was revealed in the ease with 
which they reduced oxides to metals. Thus, black 
oxide of copper was transformed at ordinary tem- 
peratures to the bright lustrous red metal, a reduc- 
tion for which a temperature of hundreds of degrees 
is required with molecular hydrogen. 

Langmuir was able to calculate that it required 
the input of 100,000 calories of energy to bring 
about the dissociation of two grams of hydrogen 
molecules into the constituent atoms. Did the dis- 
sociation into atoms not occur, this energy would 
suffice to raise the temperature of the gas to 20,000 
degrees, Centigrade (36,000 degrees, Fahrenheit), a 
temperature about four times greater than that of 











DR. TAYLOR AND HIS LAMP 
This simple type of lamp is very suitable for the study of 


atomic hydrogen. The center part is quartz glass 

the sun. This same energy is in part available when 
hydrogen atoms recombine. How this became fea- 
sible, even on a practical scale, is a further chapter 
in the story of atomic hydrogen. 

Professor R. W. Wood, physicist of Johns Hop- 
kins University, showed that, in an electric current 
of sufficient potential and concentration, there resides 
the energy necessary to tear apart the two hydrogen 
atoms of ordinary molecular hydrogen gas. In his 
experiments, electric discharges were passed through 
hydrogen at low pressures and the atoms were re- 
moved from the discharge tube by vacuum pumps. 

Langmuir and his associates have shown, however, 
that the discharge may be sent through jets of 
hydrogen gas at ordinary atmospheric pressure. 
Hydrogen atoms may thus be obtained in concen- 
trations such that, by the energy of recombination 
of the atoms, the attainment of temperatures far 
beyond those available with the oxy-acetylene flame, 


rivalling even those of the electric torch, is readily 
accomplished. A new welding tool has been pro- 
duced. Flames of atomic hydrogen are now at the 
disposal of the metal worker. The most refractory 
metals yield to the new welding process and the 
industrial applications are already numerous. The 
process has especial advantages in that the flame is 
free from carbon, which is an objectionable con- 
stituent in many metal-welding operations. 

Yet another method of reaching the hydrogen 
molecule with the energy necessary for its disrup- 
tion has been devised by the physicist, a method 
of particular interest to the chemist in that, by its 
aid, cold hydrogen atoms may be produced under 
conditions which favor a study of their chemical 
properties. The device which is used to supply the 
large amount of energy necessary to disrupt the 
molecule without increasing the temperature, is to 
make use of light energy. 

The modern developments in the theory of light, 
based upon the so-called “quantum theory,” teach 
that light consists of bundles or “quanta” of energy, 
each bundle of a certain color corresponding to a 
known and definite amount of energy. Thus, the 
light given out by a flame, colored yellow with 
ordinary common salt, the D sodium line, corre- 
sponds to an energy of 48,000 calories. The 100,000 
calories of energy necessary to break up hydrogen 
molecules into atoms corresponds to light in the 
ultra-violet, beyond the visible range, of a wave- 
length which the physicist states as approximately 
2,600 units. 


Quartz Glass Necessary 

Hydrogen, however, does not absorb such light. 
It therefore became necessary to find a substance 
which would absorb such light and transmit it to 
hydrogen. Two German physicists, Franck and 
Cario, found such an agent in mercury vapor. This 
gas, when present even in the minute amount of 1 
part in 10,000 of a gas mixture, will absorb com- 
pletely the light emitted by a cooled mercury are 
having a wavelength of 2,537 Angstrém_ units. 
Bundles of this energy correspond to a heat energy 
of 112,000 calories, or more than sufficient to dis- 
rupt molecular hydrogen. Atoms of mercury which 
have absorbed this energy are known as “excited” 
mercury atoms. Should an “excited” atom of mer- 
cury collide with a hydrogen molecule, an energy 
transfer would occur, the energy being used up in 
the formation of two hydrogen atoms, and the mer- 
cury atom relaxing into its normal state. 

The whole process is analogous to the mechanism 
whereby a lead shot in a sporting cartridge is 
endowed with sufficient velocity to shiver to pieces 
a clay pigeon. The atom of mercury is the shot. 
The light energy which it absorbs is equivalent to 
the energy supplied by the percussion cap, the 
hydrogen molecule is the clay pigeon and the hydro- 
gen atoms are the remnants of the process. By 
utilizing light energy, all this remarkable exhibi- 
tion of atomic energy can be achieved in a vessel 
cooled in ice water. 

Since ordinary glass is not transparent to ultra- 
violet light it has been necessary not only to utilize 
sources of light energy in apparatus of quartz but 
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also to develop suitable containers of quartz in 
which the atomic may be achieved. 
Some beautiful examples of such quartz lamps and 


encounters 


reaction vessels are shown in the accompanying 
illustrations. 
makers in 


They have been built by quartz glass 


this country from designs made in 


Princeton University and probably represent the 
high-water mark of quartz glass technique yet 
achieved. 

The chemist has taken up the story where the 


physicist laid it down. By mixing other gases with 
the hydrogen and mercury it has been possible to 
ascertain what the subsequent history of the hydro- 
atoms is. Experiments in Princeton showed 
that, if these atoms collided with oxygen, the first 
product to be formed was not water, but hydrogen 
peroxide, the substance well known in 3 percent 
solution as a disinfectant and also as an industrial 
bleaching agent. By this method the peroxide could 
be produced 100 percent pure without any trace of 
water. 

This simple experiment at once made clear the 
mechanism of two old experiments in which hydro- 


gen 





HOW THE LIGHT IS PRODUCED 
Ficure 2: The light from the arc produced in this powerful 
lamp is absorbed by mercury atoms in a stream of hydro- 
gen flowing through the central tube of the lamp, giving rise 
to atomic hydrogen in the gas stream 


gen peroxide is formed. It has long been known 
that when an oxy-hydrogen flame was allowed to 
play on a biock of ice a little hydrogen peroxide 
is formed. The indicates that, in the 
flame, there are present small amounts of atomic 
hydrogen which react with oxygen to form the per- 
oxide which is stabilized as such on the ice surface. 
The ice serves to cool the peroxide rapidly from 


new work 


the flame temperature and thus to maintain it unde- 
composed. 

Similarly, when hydrogen is generated by pass- 
ing an electric current through a solution of sul- 
phuric acid it has also been found that hydrogen 
peroxide may be produced by allowing oxygen gas 
to bubble over the electrode at which the hydrogen 
is being generated. Hydrogen exists in sulphuric 
acid solutions as hydrogen ions—the proton of our 
first diagram. The electric current consists of elec- 
trons passing through the conductor to the electrode, 
at which, therefore, proton and electron unite to 
form an atom. In the absence of oxygen these 
atoms accumulate and, by twinning, gradually form 


molecules and are evolved as such. 
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HYDROGEN PROTON AND ELECTRONS 
Ficure 1: This represents the concept of the physicist, the 
electrons of the atom being in constant revolution about the 
nucleus. This concept seems to agree best with experi- 
mental evidence. Chemists are now adapting this idea to 

their own chemical problems 


But, if the electrode be kept bathed in oxygen 
gas, the alternative reaction of the atoms with oxy- 
gen to form peroxide becomes possible and demon- 
strable. Two German investigators showed that 
high pressures of oxygen gas favored the reaction 
at the electrode surface. Practically quantitative 
utilization of the electrical energy consumed in the 
production of the hydrogen was secured and per- 
oxide solutions of medium strength were produced. 
Their experimental work was carried out, however, 
before the era of industrial syntheses at elevated 
pressures, and led to no practical results. 

It is possible, however, that a re-examination of 
this problem may lead to commercial developments 
of importance, since hydrogen peroxide is one of the 
most suitable bleaching agents. It owes its value 
to the fact that it decomposes to water during the 
bleaching process, so that no harmful ingredients are 
left in the article bleached. 


Formaldehyde by Synthesis 


It has also been shown in Princeton that two 
hydrogen atoms will add on to carbon monoxide, 
the resulting product being formaldehyde, the im- 
portant raw material of bakelite and such synthetic 
resins. The synthesis of formaldehyde from carbon 
monoxide and hydrogen atoms, as well as many 
other reactions of hydrogen atoms now studied, 
indicate that the extraordinary activity of metals as 
agents for accelerating chemical reactions is to be 
ascribed to the presence of hydrogen atoms on the 


ARC SYSTEM READY FOR USE 
The lower part of the arc system stands in a water bath 
whose temperature controls the mercury-vapor pressure. The 
high-tension spark coil used to start the arc is a Ford coil. 
It is shown at the right 
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surfaces of such metals when they are brought in 
contact with molecular hydrogen. It is the attrac- 
tion of the metal atoms for the separate atoms of 
the hydrogen molecule which, in this case, causes 
the dissociation of the hydrogen into atoms and, 
hence, the extraordinary activity of such metal- 
hydrogen systems. 

It is on the basis of this attractive force that 
many important industrial achievements are built, 
for example, the combination of nitrogen and hydro- 
gen to form ammonia, and the addition of hydrogen 
to liquid vegetable fats to make of them hard vege- 
table fats suitable as lard substitutes. 

We have clothed our ignorance of such processes 
by grouping them together under the high-sounding 
if somewhat meaningless title of catalysis. Here 
again, however, can be exemplified the universal 
experience in science, the illumination of what is 
dark and little understood in one field by the in- 
crease of knowledge in- other, if cognate, fields. 
The study of the properties of hydrogen atoms has 
led to the positive identification of hydrogen atoms 
on metallic surfaces. 





ANOTHER QUARTZ ARC-LAMP 


The lamp consists of four separate compart 
ments, the center one for the purpose of carrying a mercury 


Figure 3: 


The outside chamber is the reaction system. 
inner compartments form filters for light and heat 


arc. The 


The evidence thus obtained points to the presence 
of hydrogen atoms in metals saturated with hydro- 
gen The speed with which hydrogen passes 
through massive metals such as palladium and iron 


gas. 


even suggests that the process of disruption may 
be even more complete and that, within the metal, 
hydrogen may be present not only as atoms but also 
as protons and electrons. 

What a fascinating possibility this thought in- 
spires! For, there at hand, within the metal, would 
be the unit’ bricks from which the atomic architee- 
ture may be constructed. The nucleus of helium 
is, most probably, composed of four protons and 
two electrons. 

Is it of the achievement of this synthesis of an 
atomic nucleus that recent reports of work by Pro- 
fessor Paneth of Berlin would tell? If so. the 
broad highway has been indicated to a domain yet 
richer in potentialities than the chemistry of the 
present and the past. 

The new chemistry would be the chemistry of 
atomic synthesis. Man’s control over matter would 
be well-nigh complete. 
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Our Point of View 





Much Ado About Nothing 

) far as naval affairs are concerned, the 
people of this country, and, with a few 
exceptions, their congressmen, are e€nhi- 
tirely at the mercy of the naval propa- 








gandist. Only the man who has made a 
close study of the naval problem is able to determine 
for himself what is the relative strength and efhciency 
of his own as compared with other navies. The 
journalist, whether he be “cub reporter” or full- 
blown “special writer,” is guided on his course by 
what the naval specialist may happen to tell him. 
if the truth is put before-him, well and good; if 
not, he may prove to be the first sheep that jumps 
the fence and leads the whole flock into error. 

To get down to concrete facts, take the case of 
the so-called armament race between foreign powers 
in the building of light cruisers, which has been so 
persistently dinned in the ears of the public, that 
probably 99 out of 100 good American citizens 
believe that since the war such a race has been 
going on. 

As a matter of fact, since the treaty there never 
has been any such competition; there is not any 
such competition today; and there are no indications 
that there ever will be. 

That there is a shortage of light cruisers in our 
navy, as compared with those of the other leading 
signers of the Washington Treaty, is not due to the 
fact that Great Britain and Japan are feverishly 
building up their cruiser fleets; it is explained by 
the fact that, in the ten years preceding the Great 
War, our Navy Department was so obsessed with 
the battleship, that from 1904 to 1914 it expended 
almost ail the available funds for new construction 
in building battleships, and practically none of it 
for light cruisers. 

Great Britain and Japan, who are supposed to be 
the principal offenders in this so-called cruiser race, 
distributed their naval appropriations in a carefully 
determined proportion between battleships; battle 
cruisers, fast cruisers, et cetera, so as to maintain a 
well-balanced fleet. Every year, bece.se the older 
ships were growing obsolete, a few new cruisers were 
laid down. At the Washington conference the three 
leading naval powers wished to have the 5-5-3 ratio 
applied to all types of fighting ships, and had it 
not been for the opposition of the continental na- 
tions, this would have been done. As it was, the 
treaty affected only capital ships and aircraft car- 
riers. Hence, today, in spite of our having built, 
since the War, the ten very fine and fast cruisers 
of the Omaha class, we find ourselves possessed of 
a light cruiser fleet that is out of proportion to our 
battleship flee:—its strength being below the desir- 
able ratio. Great Britain and Japan, due to their 
policy of maintaining a light cruiser fleet propor- 
tionate to their battleship fleet, are stronger in light 
cruisers than we are. 

The new cruiser construction of these powers is 
to take the place of the obsolete or obsolescent 
ships at the bottom of the list. This policy is per- 
fectly legitimate and does not violate the principles 
of the Washington Treaty, either technically or 
morally. Hence, instead of crying “Wolf, Wolf!” 
about a peril which does not exist, we should set 
ourselves to the proper balancing of our navy by 
building additional treaty cruisers until we have 
reached the proper proportion. There would be no 
threat te other peoples, and such a policy would be 
perfectly understood by Great Britain and Japan. 


The present Congress should vote the appropriations 
10,000-ton 
cruisers, additional to the two which are now being 
built. 


necessary for the construction of three 


Engineer Corps Favor St. Lawrence Canal 

Tue country has learned to have unbounded con- 
fidence in the judgment and, what is in these days 
equally important, the unbending integrity of that 
fine body of men—the United States Engineer 
Confronted with great national problems of 
constructive engineering, as in the case of the Panama 
Canal, the improvement of the Mississippi and simi- 
lar problems, their decisions have ever been justified 
by the results. Recently, forming part of the Joint 
Board of Engineers on the St. Lawrence Waterway 
roject, they have gone on record as favoring that 
route from the Great Lakes to the sea in preference 
to any other. In a later issue, we shall discuss this, 
the greatest engineering problem confronting the 
United States, in full detail. Just here, we can do 
no more than give the salient features of the engi- 
neers’ recommendations. Thus, as compared with 
the proposed canal across New York State, the St. 
Lawrence route requires only nine locks as against 
20, and eight bridges as against 24. On the St. 
Lawrence there will be 25 miles of restricted navi- 


Corps. 








Secretary Wilbur Before the House 
Naval Committee 


“I have absolutely no sympathy with 
the claim that we were outgeneraled in 
that limitation of armaments treaty. The 
fact is that we got exactly what we pro- 
posed, and I am perfectly willing to ac- 
cept the judgment of those who partici- 
pated in that treaty that the battleship 
strength, at the conclusion of the treaty 
and of the scrapping, was substantially in 
the ratio stated in the treaty.” 




















gation; on the State Canal 128 miles. Secretary 
Hoover estimates that maintenance and _ interest 
charges will be only 43 cents per ton on freight 
through the St. Lawrence route, as against $1.64 for 
the other route. Lastly, if the matter of power 
development is left to state or private initiative, the 
cost to the American and Canadian governments of 
opening up the St. Lawrence Waterway will be 
under $150,000,000, whereas the cost for a ship 
canal across New York State and down the Hudson 
River will be $506,000,000. 


Gun Elevation Again 

As an instance of the same class of misleading 
propaganda as that regarding cruiser construction, 
we quote the statement, so frequently made, that the 
guns of our treaty battleship fleet are greatly out- 
ranged by those of the fleets of Great Britain and 
Japan. The following is from the New York Times 
of January 14th. It is dated, Washington, January 
13th, under the heading of “Special to the New 
York Times.” “Naval experts informed the House 
Naval Committee that the modernization of battle- 
ships as recommended should include elevation of 
guns, as our present range is approximately 17,000 
yards, while the range of the British and Japanese 
guns runs to about 30,000 yards.” 





Now, if the above paragraph is to be taken at its 
face value, it means that these “naval experts”— 
whoever they may be—endeavored to persuade the 
House Naval Committee that the range of the British 
and Japanese guns is not so very far from twice 
as great as the range of our guns! 

If the above statement be true, it would mean 
that the British fleet could stand off beyond the 
range of our guns and pound our ships to pieces at 
its leisure. Moreover, our naval experts at the 
Washington Treaty must have been woefully hood- 
winked—which that small section of our naval offi- 
cers which was opposed, and still is, to the Wash- 
ington Treaty, would have us believe is exactly what 
happened. Happily, not only is this untrue, but it 
is a most reprehensible misstatement of the facts and 
a deliberate misleading both of the people and their 
congress. There could be no higher authority on 
such a subject, surely, than the Secretary of the 
Navy himself, and in order to silence once and 
forever such propaganda, the Secretary made the 
statement which is reproduced in the panel in the 
center of this page. 

During the 1925 agitation of this question of 
ranges, the Navy Department was asked to present 
to the Naval Committee an exact statement of the 
ranges of the battleship guns, both of our own and 
the British Navy. We publish these official tables 
on page 196 of the present issue. Study them and 
you will find that so far from the foreign ships 
outranging our own, the five latest and most for- 
midable of our ships outrange the latest and most 
effective battleships of the British fleet by from 
10,200 to 11,400 yards; our next three would be 
outranged by 300 yards at 24,000 yards range; 
that the next ship in line, Arkansas would have 50 
yards advantage of the opposite British ship; that 
the next ship Wyoming would be outranged by 800 
yards, and the last eight of our ships would be out- 
ranged by the opposing ships by from 1,800 to 
2,800 yards. 

Now, what do these figures mean? Let us inter- 
pret them in terms of a great sea battle. In an 
engagement between the fleets, the two lines of 
battle would converge until the guns of both fleets 
were within hitting distance of the enemy. Now, 
since the guns of our “big five” are shown by our 
Navy’s own official figures to have an advantage of 
range of over two miles over the British guns, it 
follows that for the first half hour or more of the 
engagement, or during the time that the British were 
drawing in close enough to hit our ships, the head 
of their line would be exposed to a most devastating 
fire from the 14-inch and 16-inch guns of our ships, 
to which they could make no reply whatever. This 
means that if our gunners can shoot as well in 
battle as they are doing today in target practice, 
the head of the British line would be crumpled up 
before it got into action. With the head of their 
line gone, the advantage of range of from 1,800 to 
2.800 yards of their older ships would never avail 
them to turn the tide of battle. 

Again, it is the claim of the naval propagandists 
that we should elevate our guns in order to bring 
about equality. As a matter of fact, if we elevated 
all our guns to 30 degrees, our whole fleet would 
have an excess of range over the British fleet of from 
a minimum of 6,200 yards to a maximum of 11,400 
yards. This would mean that the whole British line 
would be under our fire from 20 to 30 minutes before 
any one of its ships could hit our line. 
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Doubtful Newspaper Astronomy 


The Phenomenon Known as “Lunar Appulse” Is Not a Highly Rare Astronomical Event, as Was 
Recently Announced by the Press. Nevertheless It Involves Interesting Considerations 


By Henry Norris Russell, Ph.D. 


Professor of Astronomy at Princeton University 


Research Associate of- the Mt. Wilson Observatory of the Carnegie Institution 





FEW weeks before these words were 
written there was considerable popular 
discussion regarding a “lunar appulse” 
which occurred on December 19, 1926, 
and statements found wide currency 
that it was a very rare phenomenon, which hap- 
pened only once in several centuries. 

If this were true, it might naturally be inquired 
why astronomers paid no more attention to such an 
unusual affair; but, as a matter of fact, the event 
was an unexciting and rather commonplace one, and 
so it excited no comment among those who under- 
stood its meaning. 

The term “lunar appulse” is employed to describe 
a case in which the moon barely escapes a partial 
eclipse. It is a particular case of the more general 
“penumbral eclipse of the moon” in which our 
satellite suffers some loss of light from the partial 
interposition of the earth between it and the sun. 

Such near eclipses are far from rare; they happen 
almost every year, and there were actually four of 
them, of greater or less extent, in 1926. Although 
most of them are accompanied by nothing that could 
be detected except by an observer equipped with a 
good photometer, they are of some interest, as ex- 
amples of elementary astronomical theory. 














Figuring It All Out 

Every one knows that at the time of a lunar 
eclipse the earth’s shadow falls upon the moon and 
darkens it; and almost every one realizes that, since 
the sun is a large luminous body, and not a mere 
speck of light, this dark shadow is surrounded by a 
partially darkened border, the penumbra. Such a 
“twilight zone” on the edge of a shadow is, indeed, 
a matter of familiar experience. 

When the sun is low, and the shadows extend to 
a considerable distance, we are all familiar with the 
fact that the edge of a shadow looks sharp only 
when the object which casts it is close by. For a 
more distant object, such as a house a few hundred 
feet away, one who is walking into the shadow will 
not enter it abruptly. As he watches the sun, he 
will see it disappear gradually, behind the edge of 
the house—first one side of the disk, then the middle, 
and finally the last trace. If beside him there is a 
wall upon which the shadow is cast and made 
visible, he will notice that its boundary is decidedly 
hazy. At the outer edge of the penumbra, when as 
he looks at the sun only a small slice of it is hidden, 
the change in the illumination on the wall will be 
quite imperceptible, but as the inner edge is ap- 
proached, when all the light is cut off, the darkening 
becomes conspicuous. 

The width of the penumbra, in the case of sun- 
light, is 1/109 of the distance of the object which 
casts the shadow (since the diameter of the sun is 
1/109 of the sun’s distance). Even at a distance of 
six or eight feet, the shadows of the separate fingers 
of the hand become very diffuse. The penumbra 
spreads inward until the central dark shadow is 
quite eaten up, while at the same time its outer 
boundary spreads outward, so that the faint and 
hazy shadow is wider than the finger itself. Just 
the same thing happens, although not to so complete 
a degree, in the case of the shadow cast into the 
depths of space behind the earth itself. 





Could a huge white screen be set up in the right 
direction, just beyond the moon’s orbit and there- 
fore 240,000 miles away, we should see cast upon 
it a shadow of the earth. If the sun were a mere 
luminous point, this shadow, like the earth, would 
be 7,900 miles in diameter (to the nearest hundred). 
but at this distance it would have a hazy penumbral 
zone at the edge, with a width of 1/109 of 240,000 
miles—which is very nearly 2,200 miles. The 
boundary of the dark central shadow would thus be 
set inward 1,100 miles on all sides, leaving it but 
5,700 miles across, while the extreme outer edge of 
the partially shaded region would be equally ex- 
tended, making its diameter 10,100 miles or nearly 
twice as great. 

The center of this shadow would appear to be at 
the point of the heavens which is exactly opposite 
the sun, and in the plane of the earth’s orbit—the 
ecliptic. If the moon moved in this plane, it would 








BRA IM iiring 


pierre 














A HOME-MADE APPULSE 


The drawing explains itself. Moon and apple should, how- 
ever, have been placed a little nearer to the umbra 


pass through the shadow and be eclipsed at every 
full moon; but its orbit is inclined a little more 
than five degrees, which means that it oscillates 
across the plane of the ecliptic, sometimes getting 
more than 2,100 miles above it, and sometimes as 
far below. At most full moons, therefore, the moon 
is far too high or too low to get into the shadow— 
she escapes it entirely. If, however, at the time of 
full moon she is within 2,850 miles of the plane of 
the ecliptic, her center will dip into the shadow and 
she will be at least half eclipsed. 

The moon’s diameter is 2,160 miles and her 
radius 1,080, hence if her center is within 1,770 
miles above or below the plane (2,850 minus 1,080) 
she will be entirely immersed in the shadow, and 
will be totally eclipsed. If her distance from the 
ecliptic plane is between 1,770 and 3,930 miles, she 
will be partially immersed in the shadow; if still 
further away, she would pass only through the pe- 
numbra; but to get entirely clear of the latter she 
must be at least 6,130 miles up or down. 

It is evident from these figures that a total lunar 


eclipse will happen only when the moon, at the 
moment of the full, is pretty near her node—the 
point when her path crosses the ecliptic. A less 
close agreement of the two will give us a partial 
eclipse, and one still more imperfect, a penumbra! 
eclipse only. 

It appears also that eclipses of these sorts should 
be about equally numerous, and this is actually the 
case. During the last saros (the period of 18 years 
and 11 days, after which eclipses repeat themselves 
under almost identical conditions, except with regard 
to the part of the earth from which they are visible) 
from 1909 to 1926, inclusive, there were 14 total 
eclipses of the moon, 13 partial eclipses, and 15 
“penumbral eclipses.” These figures are taken from 
an excellent paper by M. Blum in L’Astronomie 
for January, 1926, to which those who read French 
may be referred for details. 

For inhabitants of the moon, if there were any, 
these penumbral eclipses would be counted as par- 
tial eclipses of the sun, visible from parts of the 
moon surface, but usually not from the whole sunlit 
hemisphere, and in which the sun was never com- 
pletely hidden behind the earth. All that the terres- 
trial observer can notice is that the edge of the moon 
which dips into the shadow appears somewhat di- 
minished in brightness. 


One Need Not Wait a Lifetime 


At the recent appulse, the moon almost grazed 
the true shadow, missing it by less than fifty miles 
of actual distance, and more than 95 percent of the 
sun’s light was cut off from the edge of the moon 
which so narrowly escaped eclipse. Even the oppo- 
site limb was immersed in the penumbra, although 
to so small a depth that but a few percent of her 
sunlight was cut off, and no perceptible effect could 
be produced. 

In a case like this, the peculiar appearance of the 
moon would be perceptible almost at a glance. [n 
most of the penumbral eclipses, however, the loss 
of light is much less conspicuous, and nothing short 
of careful measures would reveal it. 

The term “appulse” is restricted to those instances 
where the approach to the true shadow is very close, 
and the moon is entirely immersed in the penumbra. 

Such events are less common, but by no means 
as rare as has been stated recently, for they are 
repeated at intervals of a saros for several succes- 
sive returns. On December 7, 1908 a still closer 
appulse occurred—the moon missing the shadow by 
less than 20 miles; and a third, not quite so close 
as the other two will happen in February, 1944. 
For four or five of the other fourteen penumbral 
eclipses of the last saros, the darkening of the 
northern or scuthern limb should have been easy 
enough to see. 

One need not wait for such an event, however, to 
see just what it looks like, for shortly before any 
ordinary lunar eclipse, the moon is similarly im- 
mersed in the penumbra, and exactly the same sort 
of darkening toward one side may be observed with 
the added interest of the eclipse to follow—and it 
occurs again just after the eclipse is over. We need 
not wait longer than until June, therefore, to see 
just what the appulse looked like, if we missed it 
when it happened before. 
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Micro Motion-Pictures 


How Microscopic Cell Life Is Being Studied on the Motion Picture Screen 


INCE its invention, 30 years ago, cinema- 
tography has developed in this country 
from a scientific toy into an industry 
second only to the automobile industry. 








The major portion of the films pro- 
duced is, however, for the purpose of entertainment; 
the minor is represented by educational and ‘scien- 
tific Workers in science have now begun to 
recognize the possibility of the motion picture as 


films 


an added tool in research work. 

By means of our control of the time factor, con- 
ferred by cinematography, either with slow-motion 
or time-lapse pictures, we have been able to analyze 
movement and actions which our eyes could not 





1912, Dr. Carrel started the chicken embryo 
which this was taken. It is still thriving 


Ficure 2: In 
culture from 


possibly see, because they are too fast or too slow. 
great 
value to science, is micro-cinematography. Previ- 
ously it has not been feasible to demonstrate the 
behavior of animated microscopic objects to an 
But 
the combination of microscope and cinema has ren- 
dered it possible to project films of the invisibly 
minute which open the door to another world. 
The micro-film is an asset not only for demon- 
stration but as an aid to research work in different 


Another feature, still to be developed and of 


audience by means of the microscope alone. 


fields, especially where actions under the microscope 
take place so slowly that they cannot be observed 
by the eye. In such cases the micro-film is used to 
record positions at certain time intervals, by taking 
Later, these are pro- 
jected on ihe screen at normal speed, that is, at the 


single exposures on the film. 


rate of 16 pictures per second. Thus, the motions are 
accelerated on the screen, so that we are able to 
see within a few minutes actions which take place 
during hours or days (so-called “time-lapse” pic- 
tures). 

For three years this method has been employed 
by Dr. Alexis Carrel of The Rockefeller Institute 
for Medical Research, in cooperation with Dr. 
Albert H. Ebeling and the author, in the study of 








By Heinz Rosenberger 
The Rockefeller Institute for Medical Research, New York 
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READY FOR MOTION PICTURE WORK 
Ficurr 1: The tiny culture lies in the center, a being the 
original tissue, b the new cells after ten hours’ incubation, 
and c the sealed cover glass 


living cells, especially those from tissues and the 
As is known, Dr. Carrel and his 
associates were the first to succeed in actually culti- 
vating different animal tissues outside of the body 
for long periods of time in specially prepared 


blood of animals. 


media. For example, a strain of cells derived from 
a chick embryo heart is still living and has grown 
for many generations since 1912 when it was first 
started. The illustrations which accompany this 
article are portions of a continuous micro-film which 
shows us the life and actions of those tiny cells 
under different magnifications. 

Figure 1 is a sketch of a culture prepared for 
microscopic work. It is shown about full size for 
the purpose of permitting comparison with the dif- 
ferent magnifications presented in the other illustra- 
tions. The culture is in the middle of the glass 
slide, covered by a paper-thin coverglass, which is 
sealed with paraffin in order to prevent evaporation 
and bacterial contamination. The point in the 
center represents the original piece of tissue, while 
the new cells grow out in all directions, forming a 
rather transparent area. 


Molecules Bump Living Particles 
Figure 2 shows the periphery of a portion of the 
At A the migrating cells 
When projected 


on the screen, one observes the slow migration of 


outgrowth of new cells. 
just enter the photographic field. 


cells into the culture medium, as they move forward 
and finally form a sort of network, B, C. At the 
sume time a cell is seen, which shows quicker mo- 
This cell shrinks and 
dies and other cells grow over it. 

At higher magnification, as shown in Figure 3, A, 
B and C, one can clearly see the agile motion of 
granules moving back and forth and 
streaming in the little channels connecting cells; 
the nucleus can be seen in different parts. 

The highest powers so far possible can be ob- 
tained by the use of higli-power, oil-immersion 
lenses in combination with ultra-microscopic con- 
Under these conditions one can see the 


tions resembling pulsations. 


numerous 


densers. 
individual motion of the cell granules, and also the 
so-called “Brownian movement” of the smallest par- 





WHITE BLOOD CORPUSCLES 


Ficure 4: This picture was clipped from a motion-picture 
film. Magnified 600 diameters. Dark field illumination 








ticles in the cells. This motion is of molecular 
origin. 

The higher the magnification, the more difficult, 
from the optical and photographic point of view, are 
the problems of taking micro-films. The main diff- 
culties encountered are the limitations of the resolv- 
ing power of the objectives, the focusing with high- 
powered lenses with their short-range depth of focus 
—also the reproduction of the fine details on the 
comparatively rough emulsion of the film, and the 
determination of the amount of light necessary to 
obtain a photographic impression on the film. 

Figure 4 is a picture of the so-called “wandering 


cells.” These are amoeboid cells contained in the 





MAGNIFIED 200 DIAMETERS 


Ficure 3: The culture of Figure 2, more highly magnified. 
It also proved possible to magnify up to 600 diameters 


blood. On the picture screen one can clearly see 
the amoeboid motion of these cells—in this case 
white blood corpuscles—which send out pseudopods, 
and slowly move about by means of them. The 
differences between the mode of locomotion of poly- 


morphonuclear leucocytes and lymphocytes are 
marked. 
Occasionally we have succeeded in obtaining pic- 


tures of a cell division, as shown in Figure 5. In 
A, the cell which is marked with an arrow first begins 
to round up step by step. Then a notch forms on 
both sides (B). These notches deepen, and in C two 
halves form. These then move in opposite direc: 
tions as in D, leaving an elastic channel between 
them as in E. This tears suddenly and two new 
cells are formed (F). 

An example of phagocytosis has been observed 
in the micro-film. In this case one cell actually 
eats up another cell. On the screen, this act of 
cannibalism appears as if the ingested cell melted 
into the substances of the one which takes it up. 
(Figure 6 A, B, C). 

The micro-film has already proved an important 
aid in the study of normal cells. The study of the 
actions of bacteria and the influence of drugs as 
well as the study of diseased cells is still practically 
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SIX SEPARATE EXPOSURES CHOSEN FROM A LONG FILM, SHOWING ORDINARY CELL DIVISION OR MITOSIS 
Ficure 5: Every one of the cells of every living thing comes into existence by the division of a preéxisting cell. That is, cells divide, forming new cells. Since this cell division 
applies to the germ cells as well as the body cells, life has really been a continuous stream from the beginning of evolution. The biological process which is summarized by these 
six pictures is described in the text. Shortly after these exposures were taken, an invading cell from above ate the new cell on the left 


an untouched field into which science hopes to delve. 

The use of ultra-violet rays lying within a part 
of the spectrum of light which is invisible to the 
human eye but which nevertheless affect photo- 
graphic emulsions, is another possibility. Thus we 
are able to see ultra-microscopic particles as, for 
example, the extremely minute spores of different 
bacteria to which the human eye is insensible. 

The essential parts of the apparatus employed 
for making micro-films are: (see Figure 7), the 
optical bench with microscope and a source of light 
with its condensing system; the camera with drive 
and automatic timer or revolving shutter for the 
light; and the two motors, one of them with a reduc- 
tion drive. 

To make a micro-film the preparation to be used 
has first to be observed under the particular magni- 
fication at which it is to be filmed, in order to 
determine the number of pictures to be taken dur- 
ing a given time interval. The higher the magni- 


fication the quicker the apparent motion of the 
preparation. This is comparable to the observation 
of stars with a more or less powerful telescope, in 
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CANNIBAL WHITE BLOOD-CORPUSCLES 
Ficure 6: In A the phagocyte approaches its prey; in B it is 
being swallowed; in C it is inside 





relation to the motion of the earth—that is, the 
higher the magnification the faster they seem to 
move out of the field of view. The next step is to 
determine the amount of light necessary to illumi- 
nate the preparation sufficiently. This depends upor 
the magnification and also upon the number of 
exposures to be made during a given time interval. 
The more pictures per second or per minute, and 
the higher the magnification, the more light is 
necessary. 

The living specimen is kept at the proper tem- 
perature by placing the microscope inside of a self- 
regulating incubator which is built around the mi- 
croscope and arranged in such a way that the latter 
can be focused at will. 


Predictions for Future Use 


Too much light is injurious to the cultures, and 
in order to protect them there are two devices on 
the apparatus, namely, for low-frequency and a less 
powerful lamp (watt lamp), an automatic timer, 
which turns off the light while the film frame is 
changing in the camera; for high-frequency and the 
high-intensity arc lamp there is a revolving shutter 
which permits passage of the beam of light only 
for a short flash—just enough to give the film the 
right exposure. 

In order to observe the preparation under the 
microscope while the film is being taken, or to con- 
trol the sharpness of the image, there is a special 
side piece attached to the microscope by means of 
a 45-degree transparent mirror, which takes off a 
fraction of the rays and projects them into an 
eyepiece. 

In order to obtain a sharp picture there is another 
factor to overcome—vibration. Therefore, the mo- 
tors and the camera with its drive are isolated from 
the optical part of the apparatus by means of three 
separate tables. It must be remembered that the 
slightest vibration of the specimen would be magni- 
fied through the microscope and would certainly 
spoil the picture. With this apparatus it is possible 
to make micro-films with any frequency between one 
picture every five minutes and twenty pictures per 
second. 

To answer the requirements of the different 
speeds, which are different for every preparation 
and have to be determined as mentioned before, 
the camera is driven either by a motor with a worm 
drive attached or directly by another motor. For 
purposes of comparison it is mentioned that the 


normal speed used for the ordinary motion-picture 
projection is sixteen pictures per second. 

It has proved advantageous to see a imicro-film 
over and over again, in order to study the details 
thoroughly. In micro-cinematography the right ex- 
posure will always be a new problem with every 
new preparation and a number of experiments has 
to precede the starting of work on making a new 
picture. Many things must be considered in order 
to give the film the proper amount of light: for ~ 
example, the magnification, the number of pictures 
to be taken per minute or per second and the source 
of light, that is, whether watt lamps, pointo-lights 
or arc lamps or others are to be used. 

The development of micro-cinematography és only 
in its beginning and many things remain to be done 
in the biological, medical and other scientific lab- 
oratories for studying and demonstrating the small- 
est (actions) motions of any kind of life. Some 
day there will exist a central library for the great 
number of scientific films so that they may be cir- 
culated among schools, universities, research labora- 
tories, to help education and science. 
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THE MICRO-FILM APPARATUS 


Ficure 7: This consists of a light source, a microscope, @ 
camera, an automatic shutter and two motors 
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SKILFUL REPAIR OF ART OBJECTS 
rra-cottas, vases and other art objects often arrive broken and are repaired 
by skilful artisans in the shops, under the curator’s directions 
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Photographs courtesy of The Metropolitan Museum of Art 
THE ARMORER IS A RARE MECHANIC 

An actual armorer’s shop where the tools are sometimes hundreds of 
years old. This shop is in the Hall of Armor 
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GILDING THE FRAME OF AN OLD MASTER 
Gilding is a beautiful art and a museum requires the best craftsmen to make the 
delicate repairs on old picture frames, mirrors and other gilded objects 


MENDING AND GETTING EXHIBITS IN SHAPE 


The exhibits are deftly repaired on immense stone tables in large shops, capable of handling work of 
any size and of any material. 


Stone bronze, iron or wood are all grist to this interesting shop 


How a Great Museum Serves the Public 


Someone has said that a museum is like an iceberg—only one-ninth visible. 
This is not strictly accurate, for as far as we can determine, our largest 
natural history museum exposes about 30 to 40 percent of its collections 
to public view. Art museums take care of objects which are in most cases 
unique. The immense quantities of specimens for study which the natural 
history museum has to have are not necessary here. Still, every art 
museum has to have ample storage space, shops for the repair of those 
pieces that have suffered in the fulness of time, and laboratories and photo- 
graphic studios so that material for record and study can be secured. 
When you enter the portals of a great museum, you are at once impressed 
with the admirable grouping and classification of the objects shown, and 


the way they are displayed, but few realize how much thought and atten- 
tion is given to every individual piece. A museum is very critical and the 
selection is made with extreme care. Sometimes, the gifts are by legacy, 
sometimes by actual purchase, and sometimes large sums are donated for 
securing some particular “museum piece” which will stand as a memorial 
for all time. A collector often makes the mistake of stating in his last 
will and testament, what exhibits must be shown and how they must be 
displayed. If the Board of Trustees of a museum are courageous, the 
bequest will usually be rejected. On the other hand, some collectors make 
their wills in cooperation with the museum authorities and they can be 
assured, while alive, of the integrity of their collections for all time. It 
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A PRINT SHOP PRODUCING BEAUTIFUL WORK 
The printing plant at the Metropolitan Museum is a thing of beauty. 
tions and other small pieces are produced perfectly by master printers 
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Labels, invita- 








Photographs courtesy of The Metropolitan Museum of Art 
TAKING THE SALT OUT OF ANTIQUE STONES 


It is necessary for the stone specimens from Egypt to be soaked for months to remove 
the salt, which otherwise would disintegrate the sample 


would be interesting to watch an object pass through the various steps of 
acceptance. Accessioning, registering, photographing, repairing if neces- 
sary, and the preparation of the label or painted sign which gives the 
public the information they are so desirous of obtaining, are the steps in 
brief. Through the courtesy of the officials of the Metropolitan Museum 
of Art, we are enabled to show some views of their shops and their printery 
where the labels and posters are prepared. We do not show the more 








utilitarian shops where cases 


are built, pictures glazed and the hundred 











One of the vital departments in the Museum is the upholstery shop where expert men 
and women outfit mannequins or repair furniture and delicate fabrics 


aa Fr 


a 


fi. ! J m 
~ a 


a - . aeer — —— 











REPAIRING A BIG TAPESTRY BEFORE EXHIBITING 


It sometimes takes many expert needle workers to repair a large tapestry. 


Such work 
is usually done all at once in an unoccupied gallery of the Museum 


graphed and prints can often be secured in a number of different sizes. 
The reference library is much used, as is natural in an art Museum, and if 
there is any cut or text which is desired, a photostat can be made from 
the original book. Over eighty thousand photographs in the collection are 
thus made useful to students. Educational catalogs are also availabie. 
They help the visitor to understand the objects he is viewing and are 
valuable for subsequent research. Lectures, moving pictures and an im- 
mense collection of stereopticon slides are used both within the Museum 


and one wants of the Museum are supplied. Of course, this “nether world” 


and for general educational purposes. 


Concerts are given each winter 


of the Museum is not shown to 
to carry on their unique trades. 
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are especially interesting to the average visitor. 
graphs of objects in the Museum numbers thousands. 
thing except objects which have been deposited as a loan have been photo- 


the public, for the workers require quiet 

Several of the activities of the Museum 
The collection of photo- 
Practically every- 


which are attended by thousands, and those who desire to dine can do so 
and secure good places to hear the concert. These are a few of the facili- 
ties offered to the public. Those who live in New York or visit the city 
occasionally have a great treat constantly presented, for the Museum is 
open every day in the year. Sundays the Museum is open in the afternoon. 
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CROP REFUSE IS NOW PRESERVED IN SILOS FOR WINTER FEED 


Pea vines and corn husks, formerly waste products from canning plants, are now preserved as silage and extensively used for feeding purposes 


Uncle Sam, Spendthrift—VIII 


OQur Virgin Soils Were Formerly Rich in Plant Food. We Have Been Taking This Food 
Out and Putting Very Little Back, Thus Exhausting the Soil 





N the course of this series on conserva- 
tion, we have shown that, although 
nature lavishly enriched these United 
States with forests, game, coal, oil, et 
cetera, its people have been spending 
this wealth with such insane prodigality that, only 
by strict conservation, can we prevent its ultimate, 
and, in some cases, early extinction. 
in the present chapter, we shall consider the soils 
of the United States—the greatest, and potentially, 
the richest natural wealth which we possess. How 
greatly the soil overtops every other source of rev- 
enue in the country is shown by the fact that the 


























NATURE’S CHEMICAL LABORATORY 


This shows soy-bean roots with nodules. Legumes obtain 

nitrogen from the air through these nodules. The poorer 

the soil is in nitrates, the greater will be the amount of 
nitrogen a legume will draw from the air 





By J. Bernard Walker 


total value in 1925 of the farm crops and animals 
(both products of the soil) was 13,333,000,000 
dollars, whereas the total combined value of the 
output of the two great industries which rank next 
to farming, namely, steel and motor vehicles, was 
6,525,681,000 dollars, or less than half as great. 
In spite of the enormous growth of the industries 
of the country,*the farm stands today as the back- 
bone of our national structure. 


Soil a Vast Chemical Laboratory 

The average individual is apt to think of soil as 
a mass of inert matter into which plant life thrusts 
its roots and from which it draws such nutriment as 
is necessary for its growth. But the soil is not inert. 
On the contrary, it is very much alive and may be 
likened to an active biological and chemical labora- 
tory. In addition to the elements which are neces- 
sary for plant growth, there are many other sub- 
stances which are constantly at work in the soils and 
tend to make the needed elements for plant life 
more or less soluble. Every fairly good soil, more- 
over, is filled with bacteria, molds, and minute 
animals forms. These also cause changes in the 
soil that are usually, although not always, beneficial 
to plant life. Certain of these bacteria are particu- 
larly useful in promoting the health and growth of 
the crops, and such bacteria are most effective where 
there is plenty of organic matter present and suff- 
cient air and moisture. This organic matter may be 
supplied by stable manure or by plowing into the 
ground the stubble left after the crops have been 
cut, or by what are known as green manures. 

When the early settlers occupied the virgin lands 
of the United States, the soil—except in considerable 
areas of the so-called desert regions—was rich in 
such substances as are necessary to the production 
of corn, wheat, rye, grass and other crops which 
are needful for the life of man and beast. When 
the surface of these lands was broken by the plow 
and seeded, the earth gave forth with rich abun- 
dance. Crops of wheat of 50 or 60 bushels or more 
to the acre were frequent, and the pioneer farmer 





gave little thought, if any at all, to the question of 
fertilization. - Why should he, with the earth giving 
such an abundant yield? And so, year after year 
and decade after decade, he planted and reaped, 
with little or no thought for the future, and cer- 
tainly with no fear that a soil so fecund would ever 
fail to yield its rich harvests in due season. 
Nevertheless, as the years passed by, the yield 
began steadily, if rather slowly, to decrease, until 
the time came when on certain of the once rich 
lands, the sons of the first comers found that, 
whereas their fathers had gathered in harvests that 
ran 60 bushels to the acre, they were able to raise 











Photograph by A. G. Jehnowe 
WHAT INFECTED SOIL WILL DO 
Wheat grown in experimental plot on farm near Lincoln- 
ton, North Carolina. Lert: Fulcaster wheat from three 
running feet in uninfected spot. Ricut: same variety of 
wheat from three running feet in infected area 
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Bureau of Plant Industry, U. 8. Department of Agriculture 
IMMUNITY TO DISEASE MEANS A LARGE CROP 
The relative resistance of two varieties of asparagus to 
rust. The plants were grown in the same environment, 
but the Martha Washington variety, produced by crossing 
resistant plants, shows no injury from the disease 


but 30 or 35 bushels to the acre. The process of 
decline went on until it reached a point where the 
farmer was able to garner from these once rich soils 
a harvest that ran only 10 to 15 bushels to the acre. 

This decline was inevitable, since every crop that 
was reaped left the soil poorer by the amount of 
nutriment that had been taken out. All out-go and 
no income spelled, in crop raising as in any mill or 
factory, an ultimate goal of bankruptcy. 

In what we have said above, we had in mind 
particularly some of the richer wheat fields of the 
west; but the process of exhaustion, through the 
continual raising of the same crop year after year, 
has been going on all over the United States. In 
certain districts there are to be found farms whose 
yield has fallen so low, that they have become 
unprofitable to work and have been abandoned. 
Such methods are the methods of the spendthrift, 
and the prodigality with which the people of the 
United States have swept away their forests and are 
now engaged in exhausting their supplies of fuel, 
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OVERCOMING THE WART DISEASE 
Typical hills of potatoes grown in soil heavily infested with 
the potato-wart disease. The hill at the left is of an immune 
variety, while the hill at the right is susceptible to the dis- 
ease, and the tubers have been converted into the worthless 
warty growths shown in the photograph 





and in destroying the game life of the sea, the land, 
and the sky, has resulted in the exhaustion of a 
considerable area of the once fertile lands of the 
United States. 

Before giving further consideration to the impov- 
erishment of the soil by the continual planting of 
the same crop, it should be stated that, although the 
loss of fertility from this cause is serious, it is not 
so grave a peril as that due to the continual wash- 
ing away of the surface soil by erosion. Erosion, 
according to Hugh Hammond Bennett, of the United 
States Bureau of Soils, is, by far, the most serious 
agent of destruction. “Soil erosion,” says he, “costs 
the farmers of the United States more than 200,- 
000,000 dollars every year. Destruction and dete- 
rioration from this cause occur in every state of the 
Union, and in almost every county of every state.” 


The Government Stands Ready to Help 

This, however, is another story, calling for sep- 
arate treatment, and we shall present in our next 
issue a chapter by Mr. Bennett, which, with the aid 
of some highly dramatic photographs, will show the 
very serious nature of this unhindered washing away 
of the surface soil. 

Although as regards plant life it may be urged on 
behalf of farmers of an earlier day that they 
knew nothing about the chemistry of the soil, and 
perhaps not much more about the value of rotation 
of crops, no such excuse can be offered today. The 
United States Department of Agriculture is one of 
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CARELESS AND THOROUGH SPRAYING 
Disease control through spraying. The upper field was 
lightly sprayed. The field below was thoroughly sprayed 
and remains uninjured. Green leaves in abundance are 
necessary for the growth of the potato tubers 


the best organized and most efficient departments of 
our Government. In its employ is a large staff of 
experts, specially trained for their work, who have 
made a deep study, not only of agricultural condi- 
tions in the United States, but of those existing in 
all the countries of the world. Particularly is this 
true of the Bureau of Soils and Bureau of Plant 
Industry—the results of whose investigations are 
published from time to time in what are known as 
“farmers bulletins” and circulated throughout the 
country. Furthermore, these Bureaus have made it 
a point to extend every possible courtesy in the way 
of information and advice to those farmers who 
present to them their many problems. 

The effect of this good work upon agriculture in 
the United States has been widespread, and where 
the advice and methods of the Bureau have been 
followed, the results, as the accompanying illustra- 
tions show, have been truly amazing. Farms, which 
under unintelligent farming had become so barren 
that it no longer paid to work them, have heen 
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EASY-GOING FARMING 


Growth of corn on a Virginia field worn out by long cropping and washing, with resulting 

waste of nitrogen. Yield, 18 bushels per acre once in three years; weeds, two years in 

three. The run-down condition of this field shows what happens when the owner is too 
indolent to practice up-to-date farming. See next picture 
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UP-TO-DATE FARMING 


Corn on the same field after five years of seeding crimson clover in with the corn at last 

planting and turning it under the following spring. In this way there was no loss of time 

and corn was grown every year, for the crimson clover prevented waste and increased the 
nitrogen in the soil. Yields 50 bushels of corn every year 
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brought up, not only to a paying basis, but in some 


cases to a rich fertility. The expense of reclaiming 


a farm is not the largest investment being 
fact, the 


science of agriculture and the means for the distri- 


great 


that of patience and perseverance. In 


bution of knowledge have reached a point at which 
it may be said that the principal agents in the dete- 
rioration and destruction of farms are the indolence 
and wilful ignorance of the owners. 

In an earlier day it was considered that sufficient 
nutriment was given to the soil if the last season’s 
manure was spread over its surface and plowed in, 
but it has come to be understood that mere manuring 
will not everywhere sarisfy the many requirements 
of the soil, or serve to restore what was taken out of 
it by the previous crop. One of the most advan- 
tageous and now widely used methods is what is 
known as “green manuring.” This consists in the 
sowing of certain leguminous crops, in rotation with 
the crops of corn, wheat, et cetera, and plowing 
the green crop into the soil. 
practised by the Roman farmer 2,000 years ago. 


Crop rotation was 


Legumes for Nitrogen 
Not only do the legumes supply the needed organic 
material when they are plowed into the soil, but cne 
of the most important functions of these plants is to 
obtain nitrogen from the air for the enrichment of 
if you pull up one of the legumes, such as 
red clover or the soy bean, you will find upon its 


the soil. 


roots a large number of nodules—some quite small 
and others as large as a pigeon’s egg. These nodules 
are caused by a certain kind of bacteria, and it is by 
these bacteria that the nitrogen of the air is absorbed, 
so that it can be used by the clover or other legumes. 
To determine the amount of nitrogen thus acquired 
by the soil, the Michigan Agricultural Experiment 
Station grew soy beans, inoculating with nodule- 
forming bacteria the soil on one field and leaving 
Analysis showed that about 
two-thirds of the total nitrogen was taken from the 
soil and one-third from the air. Another experiment 
Agricultural Experiment Station, 


another uninoculated. 


by the illinois 
carried out with alfalfa, showed that on the inocu- 
lated plots of ground the alfalfa in the crops for 
the season contained nearly 160 pounds more nitro- 
gen per acre than the crop from the uninoculated 
plots. 

There are in the United States fourteen leguminous 
field crops that are more or less extensively grown, 
among which, in the order of importance, may be 
mentioned three varieties of red clover, and alfalfa, 
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WILT-RESISTANT WATERMELONS 


Wilt-resistant watermelon planted in a badly infested field. 
The bare spots on either side were planted with commer- 
cial melons, which have been killed. The resistant melon, 
known as the Conqueror, was produced as the result of 
crossing. While it has not become commercially important, 
its production was of great significance, since it was one 
of the first instances in which the possibility of developing 
resistant plants through cross-breeding was demonstrated 


Not 


in every case will it be more profitable to plow a 


cowpeas, peanuts, soy beans and several others. 


green crop into the ground than to use it for forage. 
According to the Bureau of Plant Industry, where a 
forage crop can be grazed or advantageously fed and 
the manure returned to the land, this will be found 
most profitable. Where insufficient livestock is kept, 
or where the soil is poor and in need of organic 
matter, a green crop might often be worth more in 
the long run if turned under than if sold. 

Although Dr. F. E. Allison has stated that lack of 
nitrogen more than any other element is responsible 
for low crop yields in the United States, two other 
elements—phosphorus and potash—are also removed 
from the soil by crops and must be restored thereto. 
The phosphorus for fertilizer is obtained in the 
United States from the beds of phosphate rock in 
Florida, Tennessee and Idaho. Treated with its own 
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weight of sulphuric acid, it appears on the market 
as acid-phosphate fertilizer and, by weight, it is the 
largest fertilizing material used in_ this 
country. 


single 


Potash is received mainly from French and Ger- 
man mines and our annual consumption is about 
250,000 tons. The principal source of nitrogen has 
been from the natural crude nitrate deposits of Chile. 
A comparatively recent development has been the 
extraction of nitrogen from the air—an industry 
which is growing rapidly and is of immense concern 
to the farmers of America. In 1918 the total annual 
output of the plants of all countries was 325,000 
metric tons of nitrogen. The United States Nitrate 
Plant Number 2 at Muscle Shoals, Alabama, is the 
largest plant of its kind in the world, with an annual 
capacity of 40,000 tons of nitrogen. 


Scientific Farming the Answer 

Ranking of the first importance in the destructive 
influences that tend to reduce the yields of our farm 
lands is the damaging effect of harmful bacteria and 
fungus growths upon the growing crops. This, in 
itself, is a big problem into which we cannot enter 
here in detail. It must suffice to say that the Depart- 
ment of Agriculture has undertaken a great amount 
of research in determining the nature of these pests 
and the best way to combat them. Spraying, we are 
all familiar with, but the public is not so familiar 
with the brilliant results which have been achieved 
in producing, by cross breeding, varieties of plant 
life which are immune to harmful bacteria. How 
far this has been successful is shown in our remark- 
able comparative pictures of the results obtained 
Also, the 
Department has developed methods for disinfecting 


with potatoes, watermelons and cabbages. 


seed, so as to insure that bacteriological diseases will 
not develop in the growing crops. 

It will be understood that what has been written 
above is but a sketchy survey of the problem of soil 
exhaustion and soil recovery. There are, of course, 
thousands of farmers in the United States who are, 
and for many years have been, familiar with scien- 
tific farming; who practice it today; and whose 
fields afford striking evidence of what fine results 
can be obtained by up-to-date farming. But there 
are also thousands of farmers whose lands, covered 
by scanty and ragged crops, proclaim to the world 
either that they are ignorant of the most elementary 
principles of scientific farming, or that they are so 
indolent that they are content to eke out a hand-to- 
mouth existence. 
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COW-PEAS RESISTANT TO DISEASE 
A field of cow-peas showing comparative resistance to two diseases, known as wilt and root- 
knot. The rows at the left are a variety selected for resistance to these diseases 









Duress of Plant industry, U- 8. Department — Agriculture — 
SELECTED CABBAGE GROWS AND THRIVES 
Yellows-resistant cabbage which was planted on cabbage-sick soil is shown at the right of 
this picture; the strip at the left was planted with ordinary commercial stock 
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The Month in Medical Science 


A Review and Commentary on Progress in the Medical and Surgical Field 


By Morris Fishbein, M.D. 


Editor of the Journal of the American Medical Association and of Hygeia 


Goat Serum for Measles 
GOAT which has been inoculated with 


bacterial organisms associated with 
measles produces in its blood a serum 
which has been found, by Dr. Ruth 
Tunnicliff and Dr. A. L. Hoyne of 
Chicago, to protect rabbits against inoculation with 
the same germs. It has been known for some time 
that human beings injected with the blood of persons 
convalescing from measles are protected against 
infection with the disease, and the same investigators 
found that persons inoculated with the serum ob- 
tained from goats injected as has been mentioned 
are also protected against the disease. A number 
of experiments have been made to prove this fact. 

Goat serum prevented measles in 45 percent of the 
persons who received it on the fourth day after con- 
tact with measles patients, and in 97 percent of those 
who received it within the first three days after 
exposure. Ninety-eight percent of infants under one 
year of age, given the serum within the first four 
days after exposure to measles, failed to develop 
any signs of the disease, whereas all of the infants 
under one year of age who received the serum after 
the fourth day after exposure developed measles. 

The immunity that is produced in this way does 
not last long, probably only a few weeks, but it is 
obvious that such a serum must be useful in pre- 
venting measles in very young and in weak children, 
and in stopping epidemics in institutions, such as 
orphan asylums, where the inconvenience of an epi- 
demic is great and where the mortality may be 
very high. 

















Fat Cure Fakery 


In these times when women are sacrificing life 
and health, if not comfort, to adapt themselves to 
the craze for slenderness, the nostrum makers are 
using feminine pride for their own financial pros- 
perity. Not long ago the United States Government 
issued a fraud order against the firm that put out 
“Silph” reducing gum, a chewing gum which was 
found to contain thyroid extract, pepsin and pan- 
creatin, in addition to extracts of some herbs that 
could not possibly have any effect in the reduction 
of weight, but which are held by superstition to 
be valuable for the purpose. One of these, it 
appears, constitutes the major portion of the diet 
of Irish hogs which are notoriously slender, the 
slenderness being due to a lack of nutrition rather 
than to any particular virtue in the bladderwrack 
concerned. 

The American Medical Association has recently 
completed an analysis of two other fat-reducing 
preparations, one of them known as “Slends Fat- 
Reducing Chewing Gum” and the other as “Elfin 
Fat-Reducing Gum Drops.” The first preparation 
contains phenolphthalein, which is a cathartic drug, 
and also phytolacca, the extract of pokeroot which 
has been credited by quacks with certain virtues as 
an antifat remedy. Actually the effects of “Slends” 
are achieved by the large dose of the laxative that 
it contains and by the directions which accompany 
the package, urging the purchaser to walk vigor- 
ously five miles in the open air, to carry out certain 
exercises and to avoid the liberal use of potatoes. 

The fat-reducing gum drops are also accompanied 
by instructions to use only orange juice as a bever- 
age and to eat one-half the amount of food ordi- 
narily taken. Bread is also to be avoided. These 





gum drops were found to contain phenolphthalein 
in a one-third larger dose than was found in the 
chewing gum. One of the added dangers is the fact 
that some persons are unusually sensitive to phenol- 
phthalein and break out with severe eruptions when 
they take it. 


Plasmochin, New Malaria Remedy 

OF all of the diseases affecting mankind, malaria 
seems to have been of the most importance in rela- 
tion to the history of the world. It has been said 
that the famous civilizations of Greece and Rome 
fell because of the onslaughts of this disease. The 
battle against malaria has been unending, particu- 
larly in tropical countries. The disease has been 
largely eliminated in the United States by the con- 
trol of mosquito-breeding swamps. It was found 
definitely by Ronald Ross that malaria is transmit- 
ted by the bite of a mosquito which has previously 
fed on the blood of a person infected with the 
disease. 

Since the time of the famous Countess of Chin- 
chon, the bark of the cinchona tree has been known 
to civilization as a specific remedy for the disease. 
Quinin is the active principle of the cinchona bark. 
There are, however, many persons who are “quinin 
fast” and who apparently cannot be cured with 
quinin, even when the drug is given by injections 
into a vein. 

Germany, with its numerous colonies, has con- 
stantly urged its pharmacologists to investigations 
for the control of tropical disorders. A few years 
ago it was announced that Bayer “205” had been 
discovered in German laboratories to be specific 
against African sleeping sickness, and that Germany 
would keep the secret of its composition but would 
sell it to the allies only for the return of the 
colonies. 

Now German chemists announce the preparation 
of quinin in a new form to which they have given 
the name “plasmochin.” It is claimed that this 
drug is far more potent than any form of quinin 
now known and that it attacks the parasites of ma- 
laria and checks their development so that they may 
be killed by the defensive forces found in the human 
body. 

It was announced a few years ago that the disease 
general paresis, heretofore incurable, could be 
checked by infection of the patient with malaria. 
Apparently the organisms responsible for general 
paresis could not live in a body subject to the 
malarial disease. Persons thus artificially infected 
with malaria have now been treated with the plas- 
mochin remedy, and it is said that they have been 
completely cured in a brief period. 

In view of the fact that the nature of the remedy 
is secret and that all of the reports thus far available 
emanate from Germany, scientific opinion is being 
reserved as to the exact value of the new discovery. 


Calcium in the Diet 

Amonc the inorganic substances in the human 
body, including such materials as iron, phosphorus, 
iodine and other elements, calcium is as important 
as any. In a grown man, it furnishes 2 percent of 
his total weight. Practically all of this is found in 
the bones and in the teeth. Calcium is present, 
however, also in the blood and in practically all of 
the parts of the body. 

It is therefore important that every person take 





a certain amount of calcium into the body regularly 
in order to sustain the calcium level. Dr, Donald 
Macomber of Boston points out that there are three 
periods in life when calcium is especially demanded: 
(1) During the period of growth when bulk is being 
added rapidly to all of the tissues; (2) During preg- 
nancy when the mother must supply calcium for the 
bones of the developing infant; (3) During the nurs- 
ing period when the milk from the mother must act 
as a source of calcium for the growing child. 

Recent discoveries indicate that calcium, phos- 
phorus and the antirachitic vitamin, or vitamin D, 
are necessary for’the proper use of these salts in the 
body. It is possible also that various glands are 
involved in the control of the use of calcium, since 
parathyrin, the active principle of the parathyroid 
glands, acts definitely to control the amount of 
calcium in the blood. 

In a number of experiments undertaken by Dr. 
Macomber in the Research Laboratories of Harvard 
University, it was found that a low amount of cal- 
cium affected the fertility of rats by increasing the 
number of deaths during the growth of the young 
within the mother’s body. When the mother rat 
nursed her young she fost calcium from her body 
rapidly to supply its needs. If she was not supplied 
with additional calcium, the young soon showed 
signs of the lack of this substance by stunting, weak- 
ness, and often by death. 

These facts obviously are a lesson in the dietetic 
management of pregnancy and the nursing periods 
in women. “There must be an adequate source of 
calcium in the diet of the pregnant woman,” said 
Dr. Macomber, “if these functions are to be carried 
out normally and with a minimum of such disturb- 
ances as caries of the teeth, still-birth and failure of 


‘proper development of the infant.” 


The diet for the pregnant woman must contain an 
adequate amount of calcium. This is best obtained 
from milk, or milk products, The cow gets calcium 
from green grass or green vegetables, which may be 
an added source of calcium for the human being, 
although it will be hard for a human being to obtain 
suficient calcium from green vegetables alone. 
Phosphorus is supplied from milk and from vege- 
tables, and vitamin D, or the antirachitic vitamin 
which is essential for the proper use of calcium, is 
found in leafy vegetables, green vegetables, in the 
germ of grains, and above all in cod-liver oil. 


Man Versus Woman 


THE fact that several women were successful in 
swimming the English Channel caused one recent 
woman swimmer to remark that women are equal 
to men in athletics. A British physician who has 
given special consideration to the subject character- 
izes this remark as simple nonsense. The greater 
height of men and the type of their muscularity 
makes them superior in most athletic endeavors. 
Furthermore, women have smaller lungs and weaker 
blood cells than men in the proportion of four to 
five, and therefore a lessened physical capacity 
because of the possibility of rapidity of oxygen 
usage. 

There have been numerous debates as to the 
mental capabilities of men and women, but thus far 
without any positive conclusions. “While genius is 
more common in the male sex,” said Dr. Harry 
Campbell, “so is idiocy.” 
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Photographs by Underwood & Underwood and Kadel & Herbert 
| OUARTER of a century has passed since 
Guglielmo Marconi, on December 12, 
1901, picked up the first transatlantic 
” radiated from the 
aerial of the big spark station at 
Poldhu, Cornwall, on the southwest tip of Eng- 
land. Not content with this triumph, which won 
him international fame, Senatore Marconi has made 


signal, the letter “S, 





good use of his time for the past 25 years by con- 
ducting exhaustive experiments in an effort to make 
radio more efficient and economical, thus enabling 
the ether to be a medium of public service on a 
world-wide scale. 

In 1922 Marconi came to the United States and 
demonstrated before the Institute of Radio Engineers 
a “baby wireless set,” which flashed a shaft of elec- 
tric energy across the stage of an auditorium in 
To the audi- 
ence, he seemed like a magician as he waved an 


New York in any desired direction. 


electric wand which released a beam of invisible 
energy in a definite direction, causing a bell to ring 
as proof that the system was in operation. 

The American engineers present at the meeting 
included the most prominent radio and electrical 
experts on this side of the Atlantic. They watched 
the wizard of wireless with amazement as he used 
the midget installation to show them that he had 
many “tricks up his sleeve” regarding short wave- 
lengths 

On one end of the stage, the master of wireless 
placed a reflector apparatus, and, on the other side 
of the platform, a horizontal metal standard. When 
the semi-circular reflector, a skeleton frame covered 
with wire, and resembling a dish cut in half, was 
turned with its open side toward the receiving sta- 
When the 
open part of the apparatus was turned away, the 
signals disappeared. Marconi explained that this 
demonstration merely showed that the short-wave 
field was capable of high development and useful- 
ness. Those close to the inventor knew that this 
equipment was the “baby” of a new system of long- 
distance transmission. 

Then, on July 10, 1924, while lecturing before 
Rtome’s intellectual world in the Hall of Horatii 


tion, the signals were loud and clear. 








“~ 


and Curiatii in the Capitoline Building, Marconi 
said that the development of radio had been follow- 
ing a blind alley by the constant use of long waves, 
some of which were ten miles in length. He proph- 
esied that soon nothing but stations of very small 
power outputs would be in use, due to the applica- 
tion of discoveries on short wavelengths. He re- 
vealed that he and his engineer, C. S. Franklin, had 
patented a system, which projected the Hertzian 
waves in a definite direction, just as beams of light 
are shot out by a searchlight. He said that he had ap- 
plied to radio waves the principle that man applied 
to light beams when he first placed a reflector in 
lamps and lanterns to prevent the rays spreading in 
all directions and to concentrate them in the line 
desired. Thus, if London was sending to New York, 
receivers in Connecticut would probably be able to 
eavesdrop, but, in the words of Marconi, “Spain 
could not hear, nor could Sweden.” 
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Underwood & Underwood 
ON THE WAY TO CANADA AND AFRICA 
The feeder system at Bridgewater. The tubes at left carry 
Canadian messages and those at right, African traffic 











Marconi’s first experiments with the directional 
system demonstrated that reflectors composed of a 
small number of wires placed parallel to the antenna 
and spaced around it on a parabolic curve of which 
the transmitting, or receiving antenna, constitutes 
the focal line, was a much more practical arrange- 
ment than the sheets of solid metal employed as 
reflectors in earlier tests. 

In 1917 Marconi moved his laboratory from Italy 
to England and there he developed the beam system 
in tests made between a transmitter at Poldhu and 
his yacht Elettra, sailing in the vicinity of Cape 
Verde Islands. 

It was in 1923 that the British Government de- 
cided to proceed with the erection of wireless sta- 
tions to communicate with the Dominions. While 
negoiiations were proceeding with the Marconi 
Wireless Telegraph Company for the erection of 
high-power, long-wave installations, Senatore Mar- 
coni became convinced, as the result of his experi- 
ments, that a new system of wireless telegraphy 
could be developed that would enable the plan to be 
carried out much more efficiently and at a much 
lower cost than was contemplated. 

His plan was to use short waves, below 100 meters 
in length, concentrated into a narrow beam by re- 
fiectors. So convincing were his arguments in favor 
of the new system that the entire technical policy 
of Imperial wireless communication was revised and 
the Government entered into a contract with the 
Marconi Company to build short-wave beam stations 
in England for communication with Canada, Aus- 
tralia, South Africa and India. The Dominions 
were equally impressed with the value of the beams 
and they too contracted to build corresponding sta- 
tions to communicate with those erected in England. 

Construction of the stations began in April, 1925, 
and on October 7, 1926, tests were begun between 
England and Canada, with’ the result that all guar- 
antees, which were regarded by engineers as ex- 
tremely stringent, were fulfilled. 

The transatlantic beam now in commercial service 
provides the fastest wireless service in the world by 
sending and receiving 1,250 letters a minute in each 
direction, equivalent to 2,500 letters a minute over 
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Underwood & Underwood 
THE BASE OF A RADIO CURTAIN 
The aerial-coupling box of the Bridgewater station is on 
the left. In the background is the balance-weight system 
that equalizes strains on the wires 


the complete circuit. On the basis of every hour 
of a seven-day test, however, the speed averaged 600 
letters a minute in each direction, or 1,200 letters 
a minute for the complete circuit. Long-wave com- 
mercial wireless seldom, if ever, achieves a speed 
of transmission even half as great as this. In the 
new system the maximum rate of transmission is 
not fixed, but is highly elastic; the speed of sending 
messages is limited only by the mechanical capacity 
of the transmitting and receiving instruments. This 
means that the present equipment will be capable 
of handling all the traffic between Canada and Great 
Britain for many years to come. 

Another highly significant feature of the system 
is the extraordinary clarity obtained, the signal 
strength having been pronounced 100 times that 
obtainable with non-directional transmitting and re- 
ceiving antennas using the same power and the same 
wavelength. 

The engineers of the Marconi Company call atten- 
tion to the fact that, in the beam system, the radiated 
energy is concentrated in one direction, instead of 
being broadcast to all points of the compass, as in 
ordinary radio. And aside from requiring much 
less power over a given distance there is compara- 
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SOME OF THE BEAM APPARATUS 
In the foreground are the generators and meter boxes of the Bodmin station. The panels 
with the controls for the rectifiers are also shown 
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tive freedom from interference. Whether this 
method insures secrecy is still a question. It is 
contended that interception of messages within 150 
miles of the beam’s path is possible. Auditors in 
New York have no difficulty in hearing the beam 
operating between Montreal and London. 

In each Dominion there will be two beam sta- 
tions, one a transmitter and the other a receiver. 
In Canada the receiver is located at Yamachiche 
and the sending station at Drummondville, 30 miles 
east of Montreal. Yamachiche is 25 miles north 
of Drummondville. Both stations are linked up by 
land wire with the main office of the Marconi Com- 
pany in Montreal. 

There are two aerial systems at each of the Ca- 
nadian stations, one having five masts 300 feet high, 
and the other, three masts 250 feet high. Each mast 
system supports a curtain of aerial wires and a 
deflector curtain, and while one curtain directs the 
electrical impulses toward England, the other pro- 
jects it toward Australia. 

Each transmitter will require 50 kilowatts for 
operation. At Drummondville 48,000 volts supplied 
by the Southern Canadian Power Company is 
stepped down through a sub-station on the site to 
550 volts, which is used to drive the generative sets 
to provide power for the 10,000-volt direct-current 
rectifiers and other auxiliary plants employed in 
connection with the beam. 


Reputations Staked on Beam Radio 


The transmitting stations in England are located 
on Bodmin Moor in Cornwall for communication 
with Canada and Cape Town, South Africa, and at 
Tetney, near Grimsby, for communication with 
Poona, India and Melbourne, Australia. The re- 
ceivers are located at Bridgewater, in Somerset and 
at Winthorpe, near Skegness. 

The Bodmin station, which is built upon a strip 
of land bordering the main Bodmin-Truro road, 
four and one-half miles southwest of the Cornish 
county town, consists of two transmitting systems, 
one projecting a beam to South Africa and the 
other to Canada. 

The masts and aerial system, the design of which 
is peculiar to the short-wave beam system, is en- 
tirely different from the design previously used in 
commercial wireless stations. The five lattice steel 
towers are erected in a straight line and aligned so 
that the great circle bearing on the distant station 
is at right angles to the line of the towers. The 
beam is therefore projected accurately in the direc- 
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INSIDE THE 
The beam transmitters for Canada and Africa are on the right and left, respectively. The 
control apparatus is located on the center table 
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MARCONI’S LATEST ‘TRIUMPH 


The compact, short-wave beam transmitter. The meters 
are mounted on ebonite panels. On the shelf in the fore- 
ground are the signaling relays 


tion of the receiver with which communication is 
being maintained. Cross arms at the top of the 
masts measure 90 feet across and from them drops 
the wire curtain suspended from steel cables at- 
tached to the cross arms. The aerial is on one side 
of the masts, facing the receiver, and the reflector is 
on the opposite side. 

The transmitter is of entirely new design through- 
out and is extremely compact. Exceptional care is 
taken to maintain stability of wavelength which is 
of the greatest importance, especially in short-wave 
work, 

Portugal also has several beam stations under 
construction for linking up its colonies through a 
concession obtained by the Marconi Company. 
These stations are being built at Lisbon, and in 
Africa at Loanda and Mozambique. 

When the Marconi Company undertook the beam 
project, it was considered to have staked its reputa- 
tion and also that of Senatore Marconi, so great 
were the apprehensions over the success of beam 
wireless. Today it is apparent that beam wireless 
marks the dawn of a new era in communication, 
with far-reaching effects not only for the British 
Empire but the world at large. 
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Inventors Who Have Achieved Commercial Success 


The Man Interviewed for the Third Article of This Series Was Spurred On by 
Inability to Sell Poor Shipping Containers 





HERBERT L. CARPENTER 


The inventor of a fibre container for shipping purposes that 
has become a leader in its own field 


ECESSITY is the mother of invention.” 
We have been hearing that phrase 
for as long as we can remember; it 
has become one of those aphorisms we 
accept without question. But is it really 
true in every case? 

As a case in point, consider the fibre container 
for chemicals and food products invented by Herbert 
L. Carpenter. Frogi nothing but an idea, a million- 
dollar corporation has grown, its product used by 
some of the biggest manufacturing companies. 

Let Mr. Carpenter himself tell how he got started: 

“I turned inventor because I was unable to sell 
something that just was not salable. There was a 
concern manufacturing a fibre pail for candies, in 
which I was an investor, and the company was 
losing money. Clearly, there was something wrong, 
so I went on the road as a salesman to find out just 
what it was. For sixty days I tried to sell those 
pails. At the end of that time I knew they could 
not be sold at a price that would return a profit. 

“That sounded like bad news. In reality it was 
good news; it meant there was a far wider oppor- 
tunity. Leading chemical and coffee men upon 
whom I called told me they were looking for a 
container that would have two qualities: it must be 
perfecily tight and it must be easy to handle. There 
was no such container in existence. 

“I looked over the field. There were the standard 
wooden barrel and the steel drum. The barrel was 
not leak proof. Fill it with cocoa, hammer on the 
head, then throw it about, as it would be bound 
to be thrown in transit, and see how the cocoa would 
sift through. The steel drum had been developed 
probably as highly as modern science would permit, 
but it could not be used universally. 

“To meet the demand I built twenty different 
kinds of drums; all of them were impractical. 
Finally I succeeded in perfecting a fibre drum, with 
an expanding steel rim, a triple seal and a unit 
closure. It was simplicity itself, and yet so novel 
I secured a patent embodying a large number of the 
broadest kind of claims.” 

The drum is a fibre shell made in layers. The 
head is a round disk of wood of special design. 








By Milton Wright 


The rim is a steel hoop with a flange bent inwardly 
and cut in two sections, the intersections overlap- 
ping and one of them being hinged with a rivet. 
The seal is a circular sheet of flexible fibre. 

When a drum is filled with baking powder, lard, 
condensed milk or what not, the fibre disk is laid 
over the top, the seal is wedged tightly into place 
by fitting in the wooden head, the seal is turned 
down around the edge, the edge is covered quickly 
with the steel rim and the latfer is nailed securely 
into place. 

But why is that simple affair so fraught with 
potential profits, you ask. The following statement 
made by Barrel and Box gives the answer: 

“One of the inherent powers of a container often 
overlooked is its ability either to build or destroy 
business. If the container is designed correctly, 
built correctly, and fulfills its functions as a carrier 
it is a business builder in that it delivers its con- 
tents intact and safely. If, on the other hand, con- 
tainers fail and cause damage to merchandise, result- 
ing in loss and complaint to shipper and consignee, 
they are the direct cause of ill will and lost trade.” 

It is one thing, however, to produce a container 
that will answer the purpose, but quite another to 
produce it in quantities by methods that will make 
its manufacture and sale profitable. After Carpen- 
ter had made the drum he believed ideal, one prob- 
lem was to invent automatic machinery that would 
turn them out. , 

Wood fibre comes in long sheets. The job was 
to roll this into drums without waste or lost motion. 
The fibre will vary, one edge being now thicker and 
now thinner thar. the other; it is bound to roll 
crooked. The first few made were rolled by hand. 
When they were sold, however, repeat orders began 
coming in and the need for machinery became 
pressing. 

Box manufacturers declared that the manufacture 
of a perfect shell from commercial fibre without 
trimming was an impossibility. Nevertheless, Car- 
penter felt it to be necessary to the complete success 
of his enterprise, so he set about solving the prob- 
lem, designing his machinery as he built it. His 
first expensive machine was built with microscopic 
accuracy and he had the greatest confidence in it. 
When completed, however, it was found to be utterly 
useless. It was built on the wrong principle; micro- 
scopic accuracy was not the thing. 


Again he set to work. Day and night for four 
months he labored to find how to control that sheet 
of fibre as it passed around the roller. Finally he 
worked out a system of controls, automatic starter 
and lifts. A man stood beside the revolving roller, 
saw the sheet of fibre was beginning to work off to 
one side, turned a little screw and the sheet fed 
straight and true. 

Here was one machine that could make any size 
container from three gallons up to forty-one gallons, 
With a single operator it could turn out 500 of the 
largest size in a day—more of the smaller sizes, 
It could do the work of 25 to 50 men. 

When repeat orders came in they were larger than 
the original orders; firms who bought a hundred as 
an experiment later bought ten thousand at a time, 
Other manufacturers wanted them. 

It was evident that business on a big scale was 
imminent. A group of financiers, their fingers on 
the pulse of business, approached the inventor and 
offered to help him finance a corporation that could 
handle the situation adequately. It was not to be 
a stock selling proposition with the money being 
made from investors, but a manufacturing and sell- 
ing organization with the profits being made from 
users. A corporation with 1,000,000 dollars in pre- 
ferred stock and 40,000 shares of no-par-value com- 
mon stock was formed, with the inventor occupying 
the unique position of being president and chairman 
of the board of directors and retaining control. 

Soon nationally known houses began to use the 


drums; the first coffee shipped on the Leviathan | 








went in the new containers; a packer has already 


shipped 4,000,000 pounds of fresh meats and lard 
in the novel drums; a drug manufacturer found 
them ideal for medical powders. 

Leases were given to users and factories were 
erected for the manufacture of the containers, each 
of them paying royalties to the inventor’s company. 
The inventor, following out the logical development 
of his idea, found himself obliged to bend his ener- 
gies in still new directions. He made analytical 


studies of the manufacture of fibre and of the treat- 
ment of lumber, and back of this the getting of the 
lumber itself in the great North Woods. The supply 
of raw material, the machinery and the finished 
product, in a field in which the demand is great and © 
in which he is the pioneer and the holder of the 
patent rights, are in his hands. 
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WHERE THE FIBRE DRUMS ARE MADE 


This shows the finishing room of one of several plants, each with a capacity of 25,000 containers a month. On the right 


are finished drums. 


On the truck at the left is a pile of covers 
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Courtesy of the Illustrated London News 
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New Glass Allows Ultra-violet Rays to Enter the Home 


“Vitaglass” is the name of a new kind of glass which permits a true 
health-giving sun bath in the home. Ordinary window glass, no matter 
how clear, cuts off the invisible but strongly vital ultra-violet portion of the 
solar spectrum almost as effectively as a brick wall. Therefore the value 
of a sun bath in the most brilliant conservatory is virtually an illusion— 
the effect is largely mental. 
now be had, but without the guidance of a,physician they are a positive 


Special lamps giving ultra-violet light may 


danger—one can get a more serious sunburn under them than in tropical 


sunshine. Recently several kinds of glass substitutes have been produced 
which do not filter out much of the ultra-violet light, and some of these 
are so inexpensive that an ordinary window may be had for a few dollars. 
It is only comparatively recently that man shut himself off from ultra- 
violet light: before the use of ordinary window glass began he obtained 
sufficient of it in the most natural way—from the sun. A large proportion 
of the malformed bones and bent legs of our generation may be charged 
to lack of ultra-violet light—a fact science has only recently understood. 
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TAKING A SHARP BEND OUT OF THE SCHUYLKILL RIVER 


Ar Ricut: the old channel. Av Lert: the new artificial channel with the river flowing through. 


In CENTER: the new double-track line, on bank formed by material from new channel 


Railroad Changes River’s Course 
By Diverting the Schuylkill River Through an Artificial Channel, the Reading Railroad 


Eliminates a Long Tunnel and Two River Crossings 





s|HEN the pioneer railroads began to build 
their lines throughout the country, 
Dame Nature dictated how they should 
twist and turn and rise and fall in the 
effort to get where they wanted to go. 
On the open plains and broad valleys, the engineer 
who located the lines was confronted with a fairly 
simple task. In the main, he was able to plan a 
railroad that was fairly straight and approximately 
level. But when he came to the hilly country and 
the mountain ranges, the problem bristled with dif- 
As a rule, the only way he could advance 
was to follow the winding rivers up to their sources, 
and then either zig-zag up the steeper slopes of the 
mountainside, or face the heavy cost of driving a 
tunnel right through. These conditions, of course, 
necessitated the use of sharp curves and steep grades, 
to say nothing of expensive cuttings which had to 
be made through the projecting spurs or bluffs of 
the mountainside. 














ficulties. 


Engineers Overcome Nature 

Today, however, the engineer is no longer so com- 
pletely subservient to Nature, and now and then 
instances occur where, in the straightening out of 
curves and the lowering of grades, he is able to 
assert his mastership and make Nature do his bid- 
ding. Hundreds of millions of dollars have been 
spent during the past two or three decades ir thus 
rectifying the location of pioneer roads which were 
built both crooked and steep, not because the en- 
gineer wished them to be so, but because capital 
was scarce and often impossible to find for better 
but much more costly work. 

A notable instance of such revision, in which man 
has made Nature do his bidding, is to be found on 
the main line of the Reading Railroad where it runs 
through the beautiful, scenic foothills of the Blue 
Ridge Mountains. Here the line follows the wind- 
ings of the Schuylkill River on its way to the coal 
fields of Pennsylvania. At a distance of about half 
a mile below Port Clinton, the river makes a very 


By J. Bernard Walker 


sharp bend to the left in the shape of an inverted 
“U,” form g in the interior of the “U” a peninsular 
of characteristic low-lying land. In the revision of 
the line, the engineers have cut a wide channel 
through the neck of the peninsula, diverted the river 
through this channel, and laid the new tracks upon 
an embankment formed by the excavated rock. 

Before describing this great work in detail, it is 
interesting to note that, in engineering circles, it is 
a well-known fact that the grades on the main line 
of the Reading Railroad, running from the coal 
fields to tidewater, are the best balanced set in the 
country. The line falls very gently down grade, with 
the result that coal trains of over 100 loaded coal 
cars weighing at times over 10,000 tons, are hauled 
by a single engine from the mines to tidewater; and 
so easy are the grades that the same trains are 
hauled back empty, by a single engine, on the return 
or upgrade journey. , 

The Reading is essentially a coal road, and it is 
the favorable operating conditions and the immense 
trafic of over 64 million tons—over two-thirds of 
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CHART SHOWING PORT CLINTON CUT-OFF 
Old channel shown in dotted lines; new channel in full 
lines. In dotted lines also are the old south and north 

lines. The new double-track is shown in full lines 


which is coal—that enables this road to maintain 
its road-bed and rolling stock in such splendid con- 
dition, and gives the system its high position in the 
finaneial world. Only a road-bed and track of the 
very finest type could support such heavy traffic. It 
is laid thrcughout with steel rails weighing 130 
pounds to the yard, upon steel tie-plates and creo- 
soted ties carried on deep, stone ballast. 

But, to the general public, the Reading Railroad 
is famous as operating, between Camden and Atlan- 
tic City, the fastest trains in the world. There is 
probably no stretch of railroad anywhere so ad- 
mirably adapted to high speed on account of its 
physical characteristics, such as favorable grade and 
alignment. The maximum curvature on this stretch 
of 55.2 miles is three degrees, and the maximum 
grade is less than one foot in 100. The high qual- 
ity of the track, as given above, is favorable for 
fast running. A southbound train encounters all the 
three-degree curves before having gone a distance 
of six miles, after which there is nothing sharper 
than a one-degree curve all the way to Atlantic City. 


One Hundred Miles an Hour 

We have received many letters asking information 
relative to the maximum speed ever attained by a 
railroad train, and whether a train can reach the 
hundred-mile-an-hour mark. In response to our in- 
quiry, the Reading officials have furnished us with 
the following statement: 

“The fastest time ever made from Camden to 
Atlantic City was in August, 1907, when train Num- 
ber 25, made up of engine Number 348, one com- 
bination car, three coaches and a Pullman, made 
the run from Kaighns’ Point Ferry, Camden, to 
Atlantic City in 42 minutes. The train left Camden 
at 3:58 p.m. and arrived in Atlantic City at 4:40 P.M. 
We do not have the time at intermediate stations, 
but in order to make the run in this time, it is safe 
to assume that the train exceeded 100 miles per hour 
between Egg Harbor and the Atlantic City meadows.” 

Because of the automobile congestion at the ferry 
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POWERFUL PACIFIC-TYPE EXPRESS LOCOMOTIVE 


These locomotives haul the Camden-Atlantic City express, 

which formerly has reached 100 miles per hour and, today, 

under automatic train-control, often reaches 85 miles per 
hour, which is the maximum allowed 


over the Delaware River, these trains sometimes 
leave from three to as high as seven minutes late; but 
such is the excellence of the road-bed and the great 
power of the type of engine now used, a photograph 
of which accompanies this article, that they always 
are able to make Atlantic City on time, and this in 
spite of the high scheduled running speed. Today, 
however, the line is equipped with an automatic train 
control, which holds the maximum train speed down 
to 85 miles per hour. Any train exceeding this speed 
immediately receives an automatic brake application. 
The high speed above referred to was made by an 
Atlantic-type, express locomotive, which, with its big 
boiler capacity and large-diameter driving wheels, 
was capable of extremely fast running. 

But, returning to the Port Clinton Cut-off, .we 
draw attention to the accompanying map which 
shows, in dotted lines, the old north and south tracks 
and the old river channel—the new channel and new 
tracks being shown in full lines. The pioneer road 
was single track, and when the location was being 
made, it was decided to build the line along the 
south bank of the river, tunnel through the hill, and 
then follow the course of the Schuylkill River south- 
ward toward Reading. The tunnel was built for a 
single track, and it necessitated boring through solid 
rock for a distance of 1,650 feet and lining the tun- 
nel throughout with brick. This work was done 
about the year 1840. 

Later, in 1874, to meet the increase of traffic, an- 
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other main track was laid. No attempt was made 
to undertake the costly work of widening the tunnel, 
but, instead, the second track was located across the 
neck of the bend of the river, the first crossing of 
the river being made on a three-span bridge and the 
second on a bridge of two spans. The second line 
then ran east to a junction with the old south line. 
Both bridges were important structures for those 
days—the total lengths being 436 and 302 feet, 
respectively. 

So far, so good; but the traffic continued to in- 
crease at such a rate and the rolling stock grew so 
greatly in power, size and weight, that for some 
years both the tunnel and the bridges had been 
taxed to their full capacity. The tunnel clearance 
became too restricted for much of the rolling stock, 
and one of the river bridges was calling for re- 
newal. 


A Bold Undertaking 


The tunnel and the bridges had presented so many 
operating and maintenance disadvantages that the 
company decided to get rid of them altogether. The 
problem was solved by the very bold expedient of 
cutting a new channel for the river across the neck 
of the bend and building two dams across the bed 
of the old river, thereby diverting the Schuylkill 
River through the new and wider channel, 210 feet 
wide throughout its full length of about 2,000 feet. 
The separate north and south tracks were combined 
in a two-track line, laid upon the embankment 
formed by the excavated rock from the new chan- 
nel. It was a bold undertaking, and reflects great 
credit on Samuel T. Wagner, Chief Engineer, Clark 
Dillenbeck, Assistant Chief Engineer of the railroad, 
who developed the plans, and William McCormick, 
Assistant Engineer, under whom the work has been 
successfully carried out. 

The first thing to be done was to build dikes at 
both ends of the new channel to keep out the river 
during the excavation work. The taking out of the 
rock was rendered difficult by the fact that the chan- 
nel had to be cut in what was mainly solid, flint- 
like, and exceptionally hard rock. In places this 
cut was as much as 60 feet deep, and consisted of 
about 18 feet of earth, about the same amount of 
loose rock, and then the solid mass of hard ledge- 
rock, The depth of the cut in this rock was from 
20 to 30 feet, and to remove it the contractor had 
to expend about 56,000 pounds of explosives. 

Four steam drills, four air drills and three gaso- 
line-driven drills were used in putting down the 
blasting holes. To cope with the work and keep the 
drills (built of a special steel) in cutting shape, it 








VIEW AT WEST END OF NEW CHANNEL 
Ar Lert: the three-span bridge across the Schuylkill River which was removed after neu 
channel was completed. Center: dyke being built to shut out the river from new channel 
excavation. Ricut: the old channel and old south line, now abandoned 








THE EAST END OF NEW CHANNEL 
Richt: the new channel, and the dyke (shown under construction) to cut off old channel. 
CENTER: two-span bridge carrying old north line, later removed. Note construction of trestle 
from which the embankment material to cut off the wake of old channel was dumped 
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STEAM SHOVEL AT WORK IN HEAVY CUT 
The new river channel and the deep approach cut were 
excavated through a vertical stratum of extraordinarily 
hard, flint-like rock of the kind shown in the shovel. Spe. 
cial drills were used to penetrate this rock 


was necessary to install a blacksmith shop and a 
compressed air and drill-sharpening plant, in which 
as many as 100 drill points were sharpened in a 
single day. The total amount of rock removed from 
the cut was about 275,000 yards. 

The location of the tracks on the south side of the 
new channel necessitated a deep and heavy rock cut 
along the northerly toe of the hill through which 
ran the now abandoned south-line tunnel. This cut, 
which is of varying depth, reaching a maximum of 
50 feet, is about half a mile in length. It included 
approximately 75,000 cubic yards, mainly solid rock, 
part of which was used in making the embankment 
on the south shore of the new river channel. The 
new tracks were laid on this embankment. 

In view of the fact that all of this unusual con 
struction had to be carried through without inter- 
fering with the heavy traffic on this part of the main 
line, it was necessary to plan the sequence of opera- 
tions with great care. Every move had to be made 
in its proper order, since a false move would have 
caused intolerable confusion and delay to the trafhe, 
as well as heavy expense to the operators of the 
railroad. 


Huge electromagnets, hung on chains from over- 
head supports, find various uses in different 


phases of present-day industry. Many of these 


uses will be described and illustrated in a future 
issue of this magazine. 
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THE NEW ROAD TO AIN FARAH 
The Psaimist’s well in the Ain Farah gorge is now reached by a new and precipitous road, 
extending seven miles from Jerusalem and dropping about 1,200 feet in that distance 








well. 
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MODERN TRUCK AT THE ANCIENT WELL 
The old and the new methods of travel. 


The donkey is stiil a popular and a convenient means of transportation 





The truck at the left brought the machinery to the 


Psalmist’s Spring to Supply Jerusalem with Water 


How the Problem of an Efficient Water-supply for the Holy City Is Being Solved by the 
Establishment of Modern Water Works on the Spot Associated with the 23rd Psalm 


[ ppewraammsog: HTT tapping of the spring in the Ain 
Farah gorge with a view to increasing 
the water supply of Jerusalem, calls 
attention not only to this historic gath- 
ering place of the shepherds of Pales- 
tine among the hills of Judea, but to the vexatious 
problem of how to provide an efficient water supply 
for the Holy City. 

Ever since the British took over the city from the 
Turks they have been harassed over this question 
of water. This is remarkable when it is remembered 
that Jerusalem has a population of nearly 70,000, 
is one of the oldest world and has 
enjoyed the beneficent rule of some of the most 
powerful and highly civilized empires the world has 
known. Yet last summer the shortage of water was 
so acute that all building operations were stopped 
and water had to be rationed, the allowance per 
family per day being five gallons. Furthermore, 
this was only obtainable on six days out of the seven 
and it had to suffice for drinking, cooking, washing 
and cleaning purposes. 








cities in the 


Water at 50 Cents a Bucket 


The reason for this apparent neglect of the city’s 
water is due to a combination of causes. When, as 
a result of the World War, Jerusalem was taken over 
from the Turks, it was entirely dependent upon the 
rainfall for its supply of water. This was caught 
during the rainy season on the flat roofs of the 
dwellings and stored in underground cisterns until 
needed. One of the first acts of the British was io 
clean out these cisterns, some six thousand in num- 
ber, repair, number and cover them over. Some of 
these cisterns had not been cleaned out for forty 
years or more and their condition may be imagined. 

Even under the Turks, Jerusalern knew what it 
was to run short of water. If the amount of rain 
fell below normal, a shortage was sure to follow. 








By Harold J. Shepstone, F.R.G.S. 


The writer has known the time when water has been 
sold in the Holy City at fifty cents a bucket. But on 
the coming of the British, the Jews began to return 
in large numbers to the city of their forefathers and 
it was evident to all that something must be done to 
increase the water supply. 

So British engineers went to the Virgin’s Foun- 
tain, just outside of the city. This is a spring, but 
inclined to run dry in the summer months. They 
sunk a well here and managed to increase the flow. 
Then some fifteen miles south of the city an old 
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ENGINEERS MEASURING FLOW OF SPRING 
The first step at the pumping station was to measure the 
daily flow of water from the spring 





reservoir, known as Birkett Arroub, built by Pon- 
tius Pilate over 2,000 years ago, was repaired and 
from this point water was pumped to the city, the 
capacity of the reservoir being some five million 
gallons. 

Those ancient reservoirs known as the Pools of 
Solomon, lying to the south of Bethlehem, and said 
to have been built by Solomon, were also repaired. 
In Roman times water was brought from these old 
pools to the Holy City by means of an aqueduct. 
But under the Turkish regime the aqueduct was 
allowed to fall into decay and has long since disap- 
peared. Thus it is rather strange to find that in 
Roman times, Jerusalem was not entirely dependent 
upon the rainfall for its water as it was for many 
centuries under the Turks. 


Dissension Caused Delay 


While these various sources of supply somewhat 
eased the situation, the amount was still found to be 
insufficient, due largely to the rapid increase of the 
population and to the abnormally small rainfalls. 
It was at this period that the Palestine Government 
was presented with a claim from a Greek subject, 
Mr. Mavromatis, declaring that he had been granted 
a concession from the Turkish Government not only 
to supply Jerusalem with water, but to provide a 
sewage system as well. His claim being ignored, 
the Greek Government took the matter to the Hague 
Tribunal. This meant that all plans for increasing 
the existing water supply of the city were tempo- 
rarily shelved. 

The Tribunal found that the Greek concession still 
held good, but declared it could not recommend any 
award for damages as no plant had been built or 
outlay incurred. 

Mr. Mavromatis’ plan was to pump water up from 
the River Jordan, a costly proposition, and as he 
was not prepared to undertake the task and because 
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AT THE HEAD OF THE SPRING 


The head of the spring is enclosed with concrete to render 
the water safe from contamination 


the authorities in Jerusalem did not look upon it 
with favor, nothing was done. 

The acute shortage of water last summer, however, 
brought matters to a head. It was very necessary 
first to relieve the then existing situation and also to 
take steps to ensure a more efficient supply in the 
future. The nearest point from which water could 
be economically obtained was from the Urtas 
Springs, near Hebron. Accordingly the government 
passed an ordinance giving powers to the Jerusalem 
Water Board to take water from these springs on 
the distinct understanding that sufficient was to be 
left for the daily needs of the villagers and their 
cattle. But the villagers strongly objected to this 
onslaught upon their water-supply and took the 
matter to the High Court in Jerusalem with the 
result that judgment was given against the govern- 
ment. 

The officials had no option then but to apply to 
the Foreign Office in London for the requisite power 
which, needless to say, was granted. As a result 
some 80,000 gallons of the precious liquid were 
brought to the city daily from the Urtas Springs 
by rail, the cost of the required transportation alone 
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reaching the large total of over 1,000 dollars a day. 

Mavromatis’ plans were now more carefully con- 
sidered and at a conference between him and the 
engineers in Jerusalem it was agreed that while 
eventually it may be necessary to tap the Jordan, 
the harnessing of the spring in the Ain Farah gorge 
could be made a stepping stone in that direction. 
This spring lies some 1,200 feet below Jerusalem 
in a wild ravine among the hills of Judea some six 
or seven miles to the northeast of the Holy City, 
whereas the Jordan, which is some fifteen miles from 
Jerusalem as the crow flies, lies 3,392 feet below the 
city. The raising of water from such a depth would 
entail the establishment of a series of pumping 
stations at varying elevations, and that at Ain Farah 
could be made one of them. 


Where Shepherds Water Their Flocks 


At any rate, the work of harnessing the spring 
and erecting the necessary pumping station was 
entrusted to the firm of Sir John Jackson, of Lon- 
don, and the work is now well in hand and Jeru- 
salem is assured of an efficient water supply. 

One of the first tasks of the engineers was to 
build a roadway down the gorge. On account of its 
steepness and the wild character of the country this 
proved no easy feat. It called for a great deal of 
blasting and the construction of many hair-pin 
bends. 

Starting close to the War Cemetery on the 
Nablous Road, the roadway runs to the little mud 
village of Anata, which corresponds to the ancient 
Anathoth, the birthplace of Jeremiah. From this 
point one can detect the blue waters of the Dead 
Sea and the bed of the Jordan away to the east 
between barren and desolate mountains. The de- 
scent to the spring from this point is certainly steep, 
for one is going down, down all the time. 

The spring itself gushes out from a mass of 
broken rocks and then flows for a considerable dis- 
tance through the ravine, turning it into a delightful 
oasis. From time immemorial the gorge has been 
the gathering place of the shepherds of Palestine. 
This wild spot is associated with the 23rd Psalm, for 
here, David is said to have spent his boyhood days 
tending the sheep and it was the experience he 
gained here as a shepherd that led him to pen the 
Psalm, “The Lord is my shepherd . . .” 

The writer will not readily forget the picture 
these sturdy sons of the hillsides, dressed in camel- 








PUMPING MACHINERY AT THE SPRING 


All machinery and supplies were brought in over the new road through Ain Farah gorge. 
Jerusalem can soon rely on 200,000 gallons of water from the Psalmist’s well 
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ROAD SIGN IN THREE LANGUAGES 
At this point, the new road branches off from the Nabious 
Road near the city of Jerusalem 


hair cloaks of bright colors and white kerchiefs with 
black bands on their heads, present as they wend 
their way down the steep mountain tracks followed 
by their flocks of sheep and goats. Here they water 
their charges, rest from the noonday heat in the 
shadow of the rocks, and then as the sun begins to 
decline they ascend the gorge again to their pas- 
tures. 

The spring has now been enclosed and modern 
water works erected on the site. Halfway up the 
gorge, too, a second pumping station has been in- 
stalled, The work in fact is now well in hand and 
before long Jerusalem will be able to rely on 
200,000 gallons of water daily from the Psalmist’s 
spring. But the engineers have arranged for water 
to still flow through the gorge and the shepherds 
will continue to gather here as they have done from 
time immemorial. 





Recent experiments with minute currents of elec- 
tricity conducted by wood have revealed some 
unusual results, especially in the field of burglar 
alarms. An illustrated article in an early issue 
will describe the details of the system. 








A STEEL COLLECTING-POOL 
At this historic gathering place of the shepherds, Sir John Jackson’s engineers are shown 
constructing a tank to impound the water at the lowest pumping station 
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AN photographs courteey Harrison Radiator Corporation 
IN THE ROLLING MiLL 
brass that is to be used in the core construction is annealed, 
graph shows the metal being remowed from the furnace 


Here the This photo- 
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PREPARING THE CORE STOCK 
the brass is rolled to the required thickness, it is 
slit lengthwise and rolled on cores 


FOLDING THE STRIPS 


In this step of the process, the outside core- 
strips are folded to the proper length 


CRIMPING THE OUTER CORE-STRIPS 


This machine puts the proper crimp in the strips that 
form the outside of the honeycomb structure 


AUTOMATIC SOLDERING MACHINE 


Here the sections are treated with flux and then dipped into the 
molten solder to a certain predetermined.depth 


PICKLING THE METAL 
Before the brass strip is used in the assembly of a radiator core, it must be thor- 
oughly cleaned in a pickling vat such as that shown above 


TRIMMING THE ENDS OF THE STRIPS 


In order to insure the proper fit in the final assembly, 
the outside core-strips are trimmed square 


it 


; THE INTERMEDIATE STRIP 
The two pleated outside strips are separated by 
the specially crimped intermediate one 


How Is Your Automobile Radiator Made? 


Although the radiator is an essential part of every water-cooled automobile, 
stili the average owner gives it little thought, other than the addition of an 
oceasional quantity of water. The only time that he actually feels concerned 
about it is when cold weather sets in suddenly and the neglected radiator 
freezes. Upon casual consideration it hardly seems possible that more than 
2,000 steps are required in the construction of a quality radiator for even a 
small car, but investigation shows this figure to be true. The various illus- 
trations on this and the opposite page show only a few of the operations, 


but they serve to illustrate some of the machinery that makes rapid con- 
struction possible, and hence reduces the cost to the ultimate consumer. 
Speaking historically, there have been three distinct types of radiators in 
general use. The first consisted, and this type is still in use, of a series of 
copper tubes connecting top and bottom tanks and equipped with fins or 
disks to facilitate cooling. The second type was the forerunner of the 
present-day radiator, the construction of which is dealt with here, and 
consisted of thousands of square copper tubes, one-quarter of an inch on a 
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THE CORE-UNIT DIPPING FRAME 
The sections of the core are stacked on this frame preparatory to being soldered 
together, whereupon the core will be nearly completed 


ciel 


WASHING THE SOLDERED CORES 


To insure the removal of all dirt and superfluous flux, 
the cores are washed in three baths 


PAINTING THE CORE ASSEMBLIES 
By dipping the completed cores in a special paint, assurance is had that all of the 
surfaces will be coated thoroughly and hence protected 


side and four inches long, nested horizontally and separated in both direc- 
tions by lengths of wire. The block so formed was dipped in solder and 
then assembled with top and bottom reservoirs. The water was forced to 
pass around the square copper tubes and the cooling air passed through 
the centers of the tubes. This method of construction was costly, the final 
radiator was fragile, despite its great weight, and it was likely to clog 
because of the small water passages. The third type was mounted on the 
dash and was merely a series of soft copper tubes connecting the usual top 
and bottom tanks. The air was circulated around these tubes from the 


THE TANKS ARE SOLDERED ON 


Each radiator has a tank at the top and another at 
the bottom, soldered in place as shown 
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WHERE THE CORES ARE SOLDERED 
The entire soldering process, as far as the core is concerned, is automatic. The 
assembly passes through the molten solder on a conveyor 


TESTING FOR DEFECTS 
With the core under water, compressed air is used to 
detect small holes which may be present 


PUNCHING’ THE RADIATOR SHELLS 


The shells or casings are stamped from heavy aluminum. The press in the above 
photograph serves to punch out the center of the shell 


sides as well as from the front. All of these methods of construction 
needed simplification and as a result, the honeycomb radiator core was 
designed. In this type, brass strips one five-thousandths of an inch thick 
are crimped and pleated in such a manner that when an intermediate 
crimped strip is placed between two others, a series of two layers of hexa- 
gonal air passages is formed. By placing these units side by side and 
soldering the faces, a light yet strong and rigid honeycomb structure is 
formed. The crimping of the layers provides ample passages for water 
and the thin metal and the method of construction insures rapid cooling. 
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THE VICTORY WAS NOT A BLOODLESS ONE 
Akeley killed this leopard bare-handed on his first expedition. He 
grimly called this photograph “First and Second Money” 








All photographs courtesy of the American Museum of Natural History 
A NATIVE-MADE ROAD IN UGANDA 
The native road was originally a path. When white officials came, they had the 
natives cut the brush and make a road for cycling and automobiling 


Carl E. Akeley—Naturalist, Explorer and Inventor 


The name of Carl E. Akeley will ever remain one of the brightest in the 
history of American science. We can only compare him with those Titans 
of the Renaissance, Leonardo da Vinci and Michelangelo, for like them 
he was a superman. It is difficult to tell whether he was a better sculptor 
than he was a naturalist or inventor, for in all three he was preeminent. 
In the art of taxidermy, he completely upset the old “upholstery” idea 
where an animal’s skin was hung up and filled with sawdust until no more 
could be forced in when the hide was sewed up. Akeley died in the Belgian 
Congo on November 17, 1926, and was buried on the slopes of Mt. Mikeno 
in the middle of the gorilla sanctuary which he helped to create. He is 
buried on the spot where he said he would like to be. While the loss of 
this great leader is a severe blow to the American Museum of Natural 
History. still his work for the great African Hall of the Museum will be 


earried on by his widow, an African explorer of note. Our illustrations 


A herd of graceful “impalla” antelope drinking at the waters edge in British East Africa. The 


AN AFRICAN IDYL 


animals are very shy and fear lions. Therefore they only drink after sun-up 





A LEOPARD SPEARED BY THE NATIVES 


Akeley was taking pictures of natives spearing lions u.1en a few leopards were also 
captured. This one was transfixed by two spears and a knife 


show some African scenes. All are from Akeley’s negatives and all were 
made by him except the first. Carl E. Akeley was born on May 19, 1864. 
From boyhood, he had a great taste for taxidermy and became so experi- 
enced in the work that in 1895 he was engaged by the Field Museum of 
Chicago. He remained there until 1909, when he joined the staff of the 
American Museum of Natural History in New York, where he continued 
his work until death. Before all else, Akeley considered himself a taxi- 
dermist, which art he virtually re-created. He was by far the best taxider- 
mist of this age. He combined a technique of character with flawlessness 
in workmanship, and mounted skins that will last for many years so that 
the subject will become an historical fact when the animal life it represents 
has been wiped out by civilization. Akeley made five trips to Africa to 
procure specimens of the big game of that continent for exhibition. He 























has made a special study of the gorilla and, foreseeing the extermination 
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All photographs courtesy of the American Museum of Natural History 


A scene in Uganda where natives are bringing out Congo ivory. Tusks, or “points” as they are called, weigh 60 pounds 




















JUNGLE ON SLOPES OF MOUNT KENIA 
The stones and trees are covered with moss; ferns are waist high, 
while thick trees make progress almost impossible 


A SCULPTURED-MUD GRANARY COVERED WITH THATCH 


The function of the granary is to keep the grain away from ants, rats and other pests. The attempt 
at sculpture is crude, but indicates a desire for artistic expression 


BRINGING HOME THE IVORY 


OSTRICH DECOY FOR PHOTOGRAPHY 
Photographers of wild animals often fabricate decoy animals | 
which enable them to approach their quarry 


or over. Natives are proud to carry the tusks. Others are carrying provisions 


of the wild life of Africa, conceived the idea of -the establishment of a game animals of Africa, will be viewed from the main floor, while, in an 


gorilla sanctuary where the remnant of these splendid animals might be equal number of cases, the smaller animals will be viewed from the gallery. | 
saved from reckless slaughter. The Belgian Government approved Akeley’s Scenes from the life of the African native will be shown in a series of bas- 
suggestion and on March 2, 1925, his Majesty, the King of the Belgians, relief panels placed about the entire lower floor, just beneath the gallery. 
by royal decree, created the Parc Nacional Albert as an absolute sanctuary For this hall, Akeley completed several large mounted and sculptured | 
for all wild life within its confines. This sanctuary comprises 250 square groups. The dominating piece, in the center of the hall, will be a group | 
miles in the Lake Kivu district. It is situated in the northeastern part of of four elephants, one shot by former President Theodore Roosevelt, one | 
the Belgian Congo between Lake Kivu and Uganda and includes three by Kermit Roosevelt and two by Akeley. Akeley was a sculptor of note, 
voleanoes—Mt. Mikeno, Mt. Kirisimbi and Mt. Viscke. It was in this home and in addition to his various other pursuits, he was the inventor of the 
of the gorillas, which he studied and loved, that he died. The cherished cement gun and of the famous Akeley moving-picture camera. During the 
dream of Akeley’s life was an African Hall of the American Museum of great war, he served as consulting engineer of the Division of Investigation, 
Natural History in which would be displayed a comprehensive collection Research and Development, Engineering Department, United States Army, 
of the animal life of his beloved Africa. As planned, this wing is to be a and as special assistant of the Concrete Department, Emergency Fleet Cor 
great open hall, unobstructed either by supporting columns or exhibition poration. He superintended the construction of concrete ships, using his 
cases. Habitat groups in hermetically sealed glass cases are to line the cement gun, which mixes cement, sand and water in the nozzle. He also 
sides of the hall on two levels. Twenty of these, containing the larger invented several improvements on searchlights. 
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LOOKING DOWN FROM ABOVE ON THE HAL 


The two oscillating slits near the center are the essential parts. Below them is the binocular eyepiece. 
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E SPECTROHELIOSCOPE 
The eighteen-inch concave mirror gathers the light 


Solar Whirlwinds Made Visible 


The New Hale Spectrohelioscope Provides “Eyes” for the Previously “Sunblind” Astronomer 


a apparatus called the spectrohelioscope, 
| which stands in somewhat the same re- 
lation with the spectroheliograph that 
motion pictures stand with regard to 
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——— still pictures, has been invented and 
put into use by Dr. George Ellery Hale, Director 
of the Mount Wilson Observatory near Pasadena, 
California. 

Formerly, when the astronomer looked at or pho- 
tographed the sun’s disk by means of the spectro- 
heliograph, the vast whirlwind movements called 
sunspots, taking place in various layers of incan- 
descent gases, could not be followed visually. The 
chances of happening to hit on the right moment to 
make the exposure of a plate in monochromatic 
light that would reveal them were comparable to 
those of a blind man, unaided by hearing, hitting 
on the right moment to photograph earthly events 
with a camera. The new spectrohelioscope now pro- 
vides eyes for the “sunblind” astronomer: with it 
he can look directly at the turmoil of a vast solar 
whirlwind and watch the gradual progress of events 
in its several layers. 

Forty years ago Dr. Hale began a series of pho- 
tographic and visual studies of the sun. About 
1891 he perfected the spectroheliograph, by means 
of which photographs in monochromatic or “one-col- 
ored” light might be taken for the leisurely study of 
astronomers everywhere. His solar towers on Mount 
Wilson, California, one of which is equipped with 
this device, have been sources of information to all 
the world. The spectroheliograph, in addition to 
providing a method of photographing the chromo- 
sphere and prominences at the sun’s limb or edge, 
has made possible the daily study of the solar atmos- 
phere in projection against the disk. 

Each of these photographs, however, requires sev- 
eral minutes for its exposure, and the work hereto- 
fore has been done blindly, without knowledge of 
the critical moments at which the most striking and 
significant phenomena rush through their changing 
Hen e, 


impelled by the need of a similar 


phases. 


By Lee McCrae 


means of visual observation, Dr. Hale has gone on 
until he has now perfected the spectrohelioscope 
which enables the human eye to do constant research 
work independent of the camera-lens. 

Our illustration shows the instrument as one would 
look down upon it. An image of a portion of the 
sun’s disk is observed through a rapidly oscillating 
slit, set upon a single line of the spectrum, usually 
the red line of hydrogen. In its adjustment to its 
purpose, it is simplicity itself. By means of it, Dr. 
Hale and his assistants now watch the behavior of 
the whirlwinds of hydrogen around the sunspots, as 
well as other fascinating phenomena. As the wave- 
length of the light from hydrogen varies with its 
velocity, Dr. Hale has devised a means of changing 
instantly the position of the line on the oscillating 





DR. HALE’S SOLAR LABORATORY 
spectrohelioscope was perfected. 
It is so simple that the amateur may construct it 


Here, in Pasadena, the 


slit and bringing into view enormous masses of gas 
which are not recorded by the spectroheliograph be- 
cause of the velocity of their approach or recession. 

As a means of exploring the entire solar atmos- 
phere quickly and effectively, the spectrohelioscope 
is unrivalled. In a few minutes one may run com- 
pletely around the limb, inspecting not only the 
chromosphere and prominences projecting beyond it, 
but also, with equal ease, those which extend on to 
the disk and appear there as bright or dark masses. 
Besides the forms and changes which it reveals, the 
spectrohelioscope measures the velocity of moving 
gases and has thus led quickly to important advances 
in our knowledge of the great whirlwinds that center 
over sunspots. 

One of its services is that of a “scouting” auxiliary 
to the old photographing process. Instead of blindly 
setting the spectroheliograph and laboriously and 
expensively recording whatever its lens might find, 
observers now are able to select the most interesting 
regions for study where eruptions, vortices and other 
active phenomena are occurring. Thus, the spectro- 
helioscope is invaluable simply as a guiding device 
for the older instrument. But it is even more use- 
ful because of the new phenomena which it reveals 
and because of the means it provides for their imme- 
diate interpretation. 

It gives a speed of operation hitherto lacking in 
solar research, and consequently it is of great service 
in detecting and following violent outbursts on the 
sun. It should therefore help to establish the true 
relationship between these eruptions and terrestrial 
magnetic storms and auroras. 

The instrument, as pictured here, is combined 
with a large spectroscope and _ spectroheliograph. 
But Dr. Hale is trying to produce a simplified form 
which shall be inexpensive and suitable for use by 
amateurs, for, if there can be continuous and simul- 
taneous observation of the sun around the world, 
there will be instant detection of any outbursts on 
it, and therefore a better chance of learning theif 
effect on terrestrial magnetism. 
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All photographs by Nationa! Feature Photos 
THE ANNOT SWAMP-GRASS CUTTING 
This device performs the work of cutting the weeds close to the bottom of the pools and then 
gathering the clipped grasses with a raking motion and bringing ‘them to the surface 


MACHINE 
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THE ANNOT DEVICE IN ACTION 
This photograph shows the machine with a load of grass. This is towed 
to the bank where it is disposed of, thus clearing the water of obstruction: 











AN AMPHIBIOUS SWAMP-RECLAIMING DEVICE 


This machine also uses a combination cutter and rake. 








Poy 


CUTS TWO SWATHS AT ONCE 


This type of grass cutter for swamps can be used, when near the shere, not only to cut the grasses 
on the bottoms of the pools, but by means of an arm and cutter, to clip the banks as well 


It is so built that it can be run either in 
the water or on land. It is said that with the use of this device 100 acres per day can be cleared 
’ 





A DISK TYPE OF CUTTER 


The disk with a sharpened edge is driven by a hand crank. The position 
is governed by the long shaft. Insert shows a close-up of the disk 


Swamps Reclaimed by Weed-cutting Machines 


In an effort to reclaim some of the millions of acres of swamp land in 
France, several machines have been devised which can be used for cutting 
the weeds far below the surface, close to the bottom. The idea underlying 
the use of these cutters is that the pools and small lakes which can be 
cleared of the growths may then be used for fish hatcheries. It has been 
found that the thick masses of rushes and grass prevent fish from living 
in the waters of many lakes and ponds and render the water fit only for the 


When these bodies 


of water have been cleared of their growth, the water will not become 


breeding of mosquito larvae and other annoying pests. 


stagnant, small boats can navigate successfully and thousands of fish can 
be raised. The problem of removing the heavy growths of swamp grasses 
was attacked from the angle of using portable cutters mounted on small 
In some, the boat and 


boats. Our photographs show four different types. 


cutter are both io be manipulated by hand. In others, a small motor « 


five to six horsepower furnishes the necessary power. The majority of 
these boats can be handled by two men—one to tend the motor and the 
In the machine which makes use of a device 
resembling a huge barber’s clippers, the grasses are raked together as they 
test LOO 


According to reports, these cutting methods are very effective. 


other to work the cutter. 


one day. 
It is said 
that after two or three cuttings, the weeds and grasses are completely killed 


are cut. In a demonstration, acres were cleared in 


and will not grow again. With the obstructions removed and fish intro 
duced, the task of eliminating the mosquitoes is greatly simplified. The 
machine method of cutting the weeds has been adopted after attempts to 
The value of fish that could 
be raised in the areas reclaimed by hand would not compensate for the cost. 


remove them by hand had proved too costly. 
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New British Tanks, Field Artillery, and Military Canivith 


When the Germans saw the British advancing in the great drive which has 
come to be known as the Battle of the Somme, they experienced the greatest 
surprise of the whole war. Moving ponderously forward, ahead of the 
advancing infantry, they saw a long line of what looked, for all the world, 
like huge antediluvian monsters, minus head, tail or feet, which came lurch- 
ing forward, overturning trees, crashing through stone walls, bursting 
through parapets and trenches, and belching ferth fire, bullets and bursting 
shells. Machine-guns and rifle-fire failed to stop the oncoming monsters. 
Small blame to the bewildered infantryman, if he preferred flight to an 
untimely death beneath these steel-clad juggernauts. Not all of the troops 
fled; some remained and tried to fire through the portholes, or climbed on 


the tanks, vainly trying to find a way in. It is a far cry from that day 
to this, and the crude tank of 1916 has been refined and improved until! 
shows, in 1927, a score of variations, as the above illustration serves © 
reveal. The latest developments in tanks, which a few weeks ago were show) 
to the Dominion Premiers assembled in London for the Imperial Conferent 
are believed to prove that in this type of warfare the British are still pt 
eminent. Certainly, no other country, unless it be the United States, he 
devoted so much time and thought to the development of this new # 
powerful offensive weapon. This effort has resulted in the production ° 
some very effective tanks, showing much originality in their design. 

new “hush-hush” heavy tank, with its turrets mounting a three-pound quick 
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Carswith Road Wheels, and with Tracks for Rough Ground 


that day) firer and numerous machine guns, created a great sensation as it rushed at the clumsy, wheeled limbers and guns through the mud, but the “track” will 
until!) high speed over the muddy ground. By the courtesy of The Illustrated rush gun and crew over or through obstacles impossible of negotiation by 
serves | London News, we are able to illustrate some types of the one-man tank, the horse-drawn guns. The operation of the guns of the track-cum-wheel tank 
re show? New track-cum-wheel tank and the wheel-cum-track Army car, and also to show is naturally of a confidential nature, but we may say that, by the simple 
iferenc| the latest developments in mechanized field artillery. The one-man tank is movement of a gear lever, the wheels are lowered and the tank, or rather 
still pt) stillmore or less in the experimental stage, but eventually, the British expect its tracks, lifted off the ground. The wheel-cum-track Army car is just as 
ates, he ‘0 have squadrons of these little machines that will replace the cavalry of simple to operate. The Morris tank is driven by a 14-horsepower gasoline 
new at today, The artillery “dragon,” with its 18-pounder field gun, gives some motor. All these track vehicles have considerable speed over the worst 
ction #} idea of what the field artillery of tomorrow will look like; with a speed surface, and their development is being encouraged by the British War 
mn. of fifteen to twenty miles an hour they will give a new meaning to the Office, which has other types of military “track-propelled vehicles,” includ- 
d quick phrase, “forward the guns!” No longer will straining teams of horses drag ing “dragons” and tanks carrying bridging equipment. 
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Novel Devices for the Shop and the Home 


A Department Devoted to Recently Invented Mechanical and Household Appliances 














Cross-section of a radiator valve 


Vacuum-valve for Radiators 
W ITH the aid of the valve illustrated, a 

''Y one-pipe steam system may be “vacu- 
umized.” A plant distributing hot vapor 
under vacuum conditions is obtained by 
merely changing to the venting valve shown. 
The casing is cut away to illustrate the 
mechanism 

The normal venting port through which 
air escapes is wide open until steam comes 
in contact with the float. Then the heat- 
sensitive fluid in the float, the thermostatic 
member, is changed to a gaseous state, 
whereupon it expands the float diaphragm, 
raising the float and closing the vent port. 
if the radiator is shut off, or for any reason 
the flow of steam ceases, the diaphragm 
contracts, and the float drops. But no air 
can reenter the valve because the air check 
makes the pert one-way—air can go out but 
none can come back. So, with the continua- 
tion of the condensation of steam and the 
prevention of air return, a vacuum is formed 
in the system. Air pressure in the room, 
exerted through a port, causes the diaphragm 
to lift the float and keep the ports closed. 
In other words, the air check prevents the 
return of air for a short period until the 
vacuum formed in the valve permits atmos- 
pheric pressure, acting through a port, to 
force the diaphragm upward, raising the 
float and doubly closing the vent port. 


Flat-grinding Skates 
“KATE manufacturers have long looked 
J for a device which would make it pos- 
sible to grind skates on the side of an 
abrasive wheel. With this kind of an out- 
fit, the thin, tubular skate is ground flat 
instead of concave and the wide surface on 
the side of the wheel makes it easy for an 
operator to get a true straight-edge effect. 
The new mechine illustrated consists of a 
one-quarter horsepower motor, mounted on 
a steel plate. The wiieel is of the recess, 
or cup type. On the left of the motor is 














The checkers cannot slip 





Conducted by Albert A. Hopkins 























A terrestrial globe and reading lamp combined is instructive and novel 




















Shaving mirror and light 


a cotton buff for polishing. The skate 
holder is made of malleable iron, is ad- 
justable and is especially designed to hold 
tubular and other styles of skates. A block 
for raising the base of the skate holder to 
the proper height is furnished with the 
outfit. 


An Aid to “Exterior” Decoration 
as AKE-UP” is usually a comparatively 

easy matter, but if you are going 
under the studio lights as a Filipino, there 
is considerable territory to cover and time 
is money even in the movies. One director 
conceived the idea of “painting” the body 
with an air brush. The photograph shows 
Myrna Loy’s maid applying the tint with 
this system. 


Lighting the Face for Shaving 
OW often do you think you have a 
smooth shave and find that the con- 

trary is the case? The principal cause of 
bad shaving, a dull razor excepted, is bad 
lighting. The device shown in the upper 
right-hand illustration consists of a shaving 
mirror which is provided with a light placed 
behind the mirror and partly surrounded 
with a dull white reflector designed to reflect 
the light outward and upward to the face. 
The one shown is intended more for a bed- 
room than for a bathroom. 


Lighting the “World” 

NEW combination globe and reading 

lamp is shown in the illustration in 
the center below. It shows how our earth 
looks when illuminated by the sun. It 
shows day and night as well as the sea- 
sons. The globe rotates from left to right 
so that the simulation of morning is at the 
left side of the illuminated part and that of 
evening is at the right. 


Non-skid Checkers 


HE good old game of checkers has been 

improved. Each checker is magnetized 
and will not move from its position on 
the metal board unless propelled by the 
hand. The playing surface is made from @ 
thin piece of steel. When not in use, the 
checkers must be kept upon another piece 
of steel placed in the bottom of the box 
which holds them. 














The secret is in the magnet 
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An acoustic wire cell 


Resonant Walls Produced by 
Acoustic Tiles 
M*: SMILE BERLINER—the inventor 
4 of the microphonic-transmitter and of 
a modern disk talking-machine with lateral- 
studied 
auditoriums for many years and finally con- 
cluded that 
the hardness or rigidity of the usual brick 
It was found that where an 
walls, notably of 
vibrate freely, there 


cut records sound conditions in 


the cause of bad acoustics was 
or stone walls. 


had 


spr uce, 


wooden 
that 
were good acoustics. 

Mr. Berliner 
remarkable 


auditorium 
pine or 


demonstrated the 
resonance of his acoustic tiles, 
which are made of porous cement, hard as 
but which have the resonance of 
wood when affected by sound waves. Mr. 
Berliner’s solution of hall acoustics consists 
of cementing these tiles to the walls of an 
auditorium in a sufficiently large area and 
thus combining the hardness and dignity of 
a stone wall with the resonance of wooden 
The tiles can be molded ornamen- 


recently 


stone, 


panels. 





Underside of an acoustic tile 


tally to suit the architect. They may form 
the final finish of the walls, or they may 
be painted without reducing their efficiency. 
Another method of obtaining good acoustic 
effects consists of attaching flat “cells” of 
wire netting to a rough finished wall and 
spreading what is known as 
cement over them. 


“acoustic” 


A Boon to the Farmer 

T is easier to get a radio in a farmer’s 

house than it is to put in sanitary appli- 
ances. A concern of Alliance, Ohio, has 
just introduced a combination table and 
tub which should solve many a problem in 
outlying districts. The new device is shown 
fully in the illustrations at the bottom of 
the page. There is little to add in the way 
of description, except to say that the con- 
trivance is easily moved and set up, and 
when not used as a table, can be used as a 
wash-tub or bath-tub. 





The table-tub is now a table 
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A metal-cutting band-saw that reverses the usual conditions and feeds the saw 
into the work 


Band-saw for Metal 


N the saw which we illustrate at the 
upper center of this page, there is a 
cutting-head or arm which, by its own 
weight, feeds the saw into the work. This 
differs from the usual method of feeding 
the work into the saw. The weight of the 








vertical type of band-saw forced the stock 
into the saw, resulting in crooked cutting, 
teeth stripping and blade breaking. 


A Kitchen Hatchet 
KITCHEN utensil which seems destined 
to perform many culinary operations is 








A tomahawk for the kitchen. This tool has many uses 


horizontal cutting-head is counter-balanced 
by a powerful spring which gives an auto- 
matically variable feed-pressure to compen- 
sate for differences in the hardness of the 
metal being worked. This characteristic 
saves the band-saw blade and gives a 
straight cut regardless of the variations in 
the stock, whereas the positive feed of the 


Getting the tub into action 


shown in the center of the page. Its descrip- 
tive literature states that “it is a very effi- 
cient tool for hotels, restaurants, boarding 
houses, et cetera.” This leaves us guessing 
as to whether steak is going to be made 
tender or “hash” is to be chopped. There 
are three blades shown at the top, with 
teeth admirably adapted for scaling fish, or 


It is a good clothes tub 

















A “perpetual motion” toy 


Our illustra- 
cleaver 


for use as a “meat pounder.” 
tion axe in 
Food can be chopped with the same blade. 


shows the use as a 


A Curious Toy 
SCIENTIFIC novelty which never fails 
to excite interest consists of a small, 
with a head, 
In its mouth there is a glass tube, about 
two inches long, closed at the end. In the 
tube is a drop of red liquid, but this drop, 
instead of standing still, moves upward into 
the dragon’s mouth. Once the drop disap- 
pears in his mouth, another drop appears 
in the bottom of the tube, and this too is 
drawn up. 

The explanation of the 
simple. The dragon’s head is a giass bulb 
connected to the sealed tube in which a 
volatile red liquid is enclosed. This bulb 
and tube contain nothing but the red liquid 
and its vapor. The cloth which covers the 
head is moist. Therefore, evaporation will 


bronze dragon cloth-covered 


action is very 

















“No more “housemaid’s knee” 


occur, and this will lower the temperature 
of the bulb, thus condensing the vapor and 
reducing the vapor pressure. As the other 
end of the tube is exposed to the room tem- 
perature and it has no evaporation to cool 
it, the vapor pressure on that end of the 
drop will be higher. This difference in 
pressure between the two ends of the tube 
causes the drop of red liquid to move toward 
the area of lower pressure in the head of 
the dragon. 


Comfort for the Scrubber 


HOSE who scrub and clean can now 

have comfort as well as knees free from 
injuries. The “coaster” shown is mounted 
on ball-bearing castors and is provided with 
two padded sections for the knees. The 
user can move quickly from one place to 
another while kneeling upon it. 


Useful as a bath tub as well 
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Iron hat of the Middle Ages 
The Helmet-style of 1926 
World War brought into use some- 


ce pug 
thing we thought was obsolete 


armor, 
Not only did we have “tin hats” for our 
soldiers, but towards the end of. the war, 


we were produ certain amount of 





ng : 





body armor as The experiments which 


were carried on were of the greatest inter 


est. Fi I 


rtunately, we have a most painstak 
ing account of all of them in “Helmets and 
Rody Armor in Medern Warfare” by Dr 
Bashford Dean, Curator of 

Metropolitan Museum of Art. 


Armor in the 
During the 


war, Dr. Dean was Major of Ordnance 
Il S. A. in charge of the armor unit, 
Equipment Section, Engineering Division, 
Washington, D. C. Dr. Dean says: 

“The Metropolitan Museum placed at the 


disposal of the War Department not only its 
collection of armor, but also its staff of 
armor specialists, and its armor repair-shop 
to aid in developing and making whatever 
models were needed. 

“At an 
have considered armor only as objects of 


Nevertheless, in any phase of 


earlier time, a museum would 
artistic value 
the study of armor, it becomes often difh 
cult to distinguish between the esthetic and 
the practical. In olden times there is no 
question that the beauty of his armor helped 
the soldier to bear the burden. And in 
warfare, it 
would have been accepted 
widely had it not possessed certain esthetic 


modern is more than probable 


that no armor 
elements The helmet, for example, worn 
by the French in the present war, would 
never have gained its extraordinary success 
had it not been attractive in its lines—de 


signed, by the way, by no !ess a personage 
than Edouard Detaille, whose pictures of 
beaux soldats have for many years been 
familiar to all Nor would the extremely 
simple British helmet have been accepted 


generally and promptly had it not an espe 
cial set and swing of its own.” 

Since the -war, further experiments were 
carried on; a more advanced type of helmet 
shown at the left in the center illustration 
above has been evolved as being more effec- 
tive than the ordinary type shown at the 
right. This photograph Brig. Gen. 
C. C. Williams, Chief of Ordnance, U.S. A., 
comparing the two styles. At the left and 
right will be seen chapel de fer or literally 
“jron hats” of the Middle Ages. 

Dr. Dean summarizes the whole question 


shows 


of armor as follows: 
“1. That the helmet has been adopted as 
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Ironing a garment trimmed with flexible beading 


regular military equipment of many nations. 
“2. That helmets and body armor have 
been found, in broad averages, of distinct 
advantage to the wearers. 
“3. That body armor, in spite of the pro- 
tection which it affords, finds little favor 
with the soldier. For numerous reasons, he 


would rather take his chances of injury. 

“4. That effort. should be made, none the 
less, to demonstrate more clearly the pro- 
tective value of body armor, to improve its 
material and design, and to reduce to a 
minimum the discomfort which will always 
be experienced by its wearer—in a word, 

















The cover is easily removed 


Electrifying the phonograph—the substitute for the tone arm 
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A Medieval helmet 


to meet the objections to the use of armor, 
which have been brought up on the sides 
both of theory and of practice.” 


Flexible Beading for Women’s 
Wear 

HE young lady in the illustration in 

the center of the page is pressing a 
blouse trimmed with flexible beading. In- 
formation from England calls the trimming 
“flexible glass beading” but we hesitate to 
use the word “glass” as we doubt if the 
beads are of glass at all. The composition 
is called “Juwella.” This mysterious mate- 
rial seems to have remarkable properties of 
lightness and the ability to be washed and 
ironed without injury. 


An Efficient Opener for Preserve 
Jars 
WE all know how hard it is to open a 
jar of preserves when the cover sticks. 
The device shown eliminates all difficulty. 
The triangle has two feet which force their 
way under the glass top when the handle of 
the pointed screw is turned, thus loosening 
the cover. 


A Device for Rejuvenating the 
Phonograph 
DEVICE manufactured by a Waterbury, 
4 4% Connecticut, concern makes it possible 
to electrify the old type of phonograph. It 
is said that the attachment makes the tone 
richer and smoother, and of far greater 
volume than it ever had before. This im- 
proved result can be obtained from any 
phonograph which has an_ even-running 
motor and a correctly balanced turn-table 
regardless of the price paid for it. It 
will greatly improve the performance of the 
old style record, the manufacturer says, but 
when used to play the new-process, elec- 
trically-produced records, it will bring out 
all the tonal depth, clarity and range which 
is possible with the new-model phonographs. 
When this instrument is to be used, it dis- 
places the regular tone-arm and horn, and 
utilizes a radio loudspeaker, either horn or 
cone type. It can be operated through the 
medium of a radio power-speaker; with any 
good radio amplifier and speaker; or with 
speaker only. In the first two instances, a 
one and one-half-volt battery is required, 
but with a speaker only, an ordinary six- 
volt storage battery is used. It is said that 
the reproduction compares very favorably 
with a small orchestra, in volume and 
quality, but, having a sensitive volume ad- 
justment, it can be regulated down to the 
soft effects needed in the home. 





Using the electric sound-box 
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A “mouse-trap” garage 


A Portable Garage 
\ JE recently secured from England two 
photographs of a “mouse-trap” garage 
which can be built by anyone handy with 
tools. The tiny building consists of a floor 
or runway on which the wheels of the auto- 
mobile rest, as shown in both of our illus- 
trations at the top of the page, and a cover 
hinged at the rear. This cover is like a 
great packing-case with the bottom removed. 
This is easily lifted when it is necessary to 
get at the machine. A system of bolts can 
also be applied so that the automobile can 
be locked up safely. The garage was de- 
signed by Mr. E. C. Gorden, England, the 

famous Brooklands racing motorist. 


Laboratory Storms and Sunshine 
HE weathering machine shown in the 
center of this page is an_ interesting 

laboratory device. Painted panels are placed 
upon the slowly turning wheel of the 
“weather machine” and subjected to the 
same conditions that paint must meet in 
actual outdoor use. The wheel is about 
three feet in diameter and has a rim about 
eight inches wide, to which the panels are 
attached. It makes one revolution in 45 
minutes. The panels pass through a spray 
of water and then under a mercury-vapor 
arc lamp—the light from which is very 
strong in ultra-violet rays. They then pass 
in front of a bank of electric-light bulbs, 
which warm them considerably, and then 
dip immediately into a tank of very cold 
water. In this cycle are obtained all the 
factors which tend to break down paint 
films, namely, ultra-violet light, moisture and 
sharp temperature changes. 


A Cane Seat 
UR English cousins are very fond of 
going to athletic meetings and other 
gatherings where seats are not provided in 
any great numbers, so, if they would sit 
down, they must take seats with them. 





This cane is also a seat 
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An oil gun that is always ready for use 














A child lifts the cover 





They use portable affairs of all kinds. One 
of the latest is a cane; the crook handle 
opens out to make the seat. A metal plate 
serves to give a purchase on the ground. 
The illustrations at the bottom of the page 
show the device very clearly. 


New Subway-building Machinery 
HE work on a new subway which is 
being built in New York has resulted 

in some new engineering methods. The 
streets, with some few exceptions, are not 
completely closed to traffic, although they 
are necessarily very much torn up. On one 
section of the work, the contractor has in- 
troduced big, overhead trolley cranes as 
shown in the picture at the top center of 
this page. Three of these cranes have been 
built. 

The trolley crane is 190 feet long and is 
located parallel to the curb. The main 
trusses have a clearance of 14 feet above 
the street level. Four columns at each end 
support the overhead structure. These col- 
umns rest on a four-wheel truck. There is 
a 25-foot overhang at cither end. There are 
two buckets on the crane, each carried on 
a separate hoist, The crane-hoist elements 
of the rig are operated by two 40-horsepower 
motors and the traveling machinery is run 
by a 20-horsepower motor. The object of 
these cranes is to expedite work in busy 
streets both before and after the excavation 
has been decked over with planking to carry 
the street traffic. 


Oiling by Gun 

\ ITH the device shown in the center 

photograph at the bottom of this page, 
special oil-cups are fed with oil through a 
“gun” supplied from a gallon reservoir. The 
engagement of a fork raises the cover of the 
cup and positions the spout for filling. A 
slight forward movement of the “forkgun,” 
as it is called, against the cup causes the 
barrel to retract into the body of the gun, 
forcing a cupful through the spout. 
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Deep-sea Fish Angle for Their Own Kind 


Photographs from “The Illustrated London News” 





WITH A “ROD AND LINE” ON ITS BACK 


The angler fish, Ceratias holbolli, is one of the most peculiar denizens of the sea. It carries a “rod and line’ 


long. 
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This female is nearly forty inches 
The comparatively tiny male fish is permanently attached below, a peculiar case of biological parasitism 


on its back. 
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A LIGHT TO ATTRACT THE UNWARY 


In the deep sea fish, known as Melanocetus prechi, there is a luminous bulb on the tip of the “rod.” This is used to lure: prey in the darkness of the depths. 
Like the crocodile in “Alice in Wonderland,” the open mouth is ready to “welcome little fishes-with gently smiling jaws” 


In the fish shown in the upper illustration, a ray of the dorsal fin is pro- 
longed into the form of a line, with a swelling at the end which acts as bait. 
The male and the female of this strange fish truly become of one flesh. 
The four-inch male becomes attached to the four-foot female while very 
immature. Professor Pycraft of the British Museum of Natural History, a 
well-known writer on zoology, says: “The diminutive male, it would seem, 
develops from the lower jaw, a number of filamentous outgrowths, at first, 
probably, adhesive and hence affording the initial grip on his mate. But, 
be this as it may, the stimulus of this contact speedily brings about in the 
tissues of the female the formation of a number of vascular papillae, 
which, penetrating the skin of the male, form a plexus of blood-vessels; 


thus supplementing, if not entirely supplanting, the need for taking food 
in the ordinary way. The male, in short, is nourished much as in the case 
of the embryos of the higher vertebrates; that is to say, by what is, to 
all intents and purposes, a ‘placenta’—the plexus of blood-vessels which 
enables the growing embryo to derive nourishment from the maternal 
tissues. The insignificant male, thus relieved from the necessity of moving 
from place to place in search of food, or even of eating at all, has become 
a mere degenerate. His only mission in life is to provide the milt neces- 











sary to fertilize the eggs. He has become reduced, in short, to the condi- 
tion of a parasite, albeit a ‘beneficent parasite,’ since his suppression would 
lead to the extinction of the race.” 
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Ashore and Afloat 

Two craft that have a remarkable super- 
ficial resemblance, one primarily for land 
travel and the other for travel by water, 
are shown in illustrations in these columns. 
Both are propelled by airplane-type pro- 
pellers. 

The first was invented by Mr. George 
McLaughlin of Maine, and is 
equipped with a 
which, it is claimed, will drive it at the 
On either side 


Bangor. 
70-horsepower engine 
rate of 60 miles per hour. 
it has airtight pontoons attached to the 
running boards. Both on land and water 
it is steered by the front wheels, there 
being no rudder. 

The sea-glider shown is said to make 
better than 50 miles per hour. It is built 
in Gulfport, Mississippi. The bottom is 
ribbed with six-inch, V-shaped strakes run- 
ning fore and aft. These provide recesses 
every six or eight inches, for the purpose 
of collecting air between the bottom of the 
boat and the water. In running, the boat 
rises well out of the water and to this, in 
part, is due its speed. 

The boat is 20 feet in length, has a beam 
of six feet and is four and one-half feet 
high. A Curtiss 90-horsepower motor fur- 
nishes the power to drive an ordinary air- 
plane propeller. The cabin is three feet 
wide, eight feet long and has seating capac- 
ity for eight passengers. When docked, the 
eraft draws four and one-half inches of 
water, but when running the draft is re- 
duced to about one inch. 

7” ate & 


New Light on the Cosmic Ray 

Tuat the penetrating rays from space, 
first observed by a German scientist, Dr. 
Werner Kolhoerster, and recently studied by 
Dr. R. A. Millikan, of the Norman Bridge 
Laboratory, Pasadena, California, undergo 
a daily variation is shown by experiments 
recently completed by Dr. Kolhoerster in 
Switzerland. These studies, which were 
conducted on the Jungfrau glacier, and in 
other mountainous regions, were made with 
the assistance of Dr. Gubert von Salis. 

As a result of Dr. Millikan’s observations, 
it was supposed that these rays, which are 
very short vibrations, similar to ordinary 
light and X rays but far shorter than either, 
came in equal quantities from all regions 
of space, so that their intensity was the 
same at night as by day. But the new 
experiments show that they vary, not with 
the position of the sun, but with the aspect 
of the heavens. When the Milky Way is 
most nearly overhead, the intensity of the 
Tays comes to a maximum. When the con- 











The sea-glider is driven by an airplane engine, but is for use on the water only 


stellations of Hercules and Andromeda are 
best placed, the intensity is greater than at 
other times. This shows, in the opinion of 
the experimenters, that although the rays 
come from all parts of space, the chief 
centers of the rays that reach the earth are 
the Milky Way and the constellations of 
Andromeda and Hercules. 

The center of radiation in the constella- 
tion of Andromeda seems to be the great 
spiral nebula, which Dr. Edwin Hubble, 
astronomer at the Mt. Wilson Observatory 
in California, has shown to be a system of 
stars similar to that which makes up the 
Milky Way, and all the stars that we can 
see, including the sun, and which astron- 
omers call the galaxy. It would therefore 
seem that Dr. Kolhoerster’s and Dr. von 
Salis’s experiments have also provided a 
new proof of the similarity of these spiral 
nebulae to our galaxy.—Science Service. 

co * a 


Airplane Prospecting for Ores 

THE romantic day of the old “sourdough” 
prospector is rapidly passing. Scientifically- 
trained geologists are going into the field 
for large mining companies. And now, says 
a writer in Engineering and Mining Journal 
(New York), airplanes are to be employed 
over a vast area in Africa to prospect for 


copper ore, 
While the country in the region to be 




















The 70-horsepower engine drives this amphibious “vehicle-craft” both while on 
wheels ashore, and when on the pontoons in the water 





searched—the new Katanga copper belt of 
the southern Belgian Congo and northern 
Rhodesia—is wooded as a whole, all of the 
many great outcrops of copper ore thus far 
found there by ordinary methods are almost 
wholly bare of vegetation. Therefore, the 
flying prospector will simply look for un- 
wooded areas. The bareness of the copper 
areas is due to the presence of the salts of 
copper which kill the trees and other vege- 
tation. In addition, in this particular local- 
ity, the structure of the rock formations 
causes the ore outcrops to lie in character- 
istic wide curves. This further narrows the 
search for copper. 

Working on foot the ordinary prospector 
was so close to the earth’s surface that he 
cannot obtain a general view of it. To 
state a paradox, he “could not see the woods 
for the trees.” Such areas as those just 
described do not usually stand out in dia- 
grammatic form to him. He needs a view 
of the earth’s surface from a distance. The 
airplane provides such a “birds-eye” view. 

“Cases can be cited,” it is said, “where 
there are two, three or more ore outcrop- 
pings in the same general locality that until 
recently were supposed to be as many dif- 
ferent deposits; but familiarity with the 
district has brought to light a curved open- 
ing through the woods, from fifty to several 
hundred feet wide, connecting the croppings 
and proving them to be a single large de- 


posit.” Similarly, many other outcroppings 
should become visible from far aloft. 

It has been found that an engineer and 
a practical prospector, assisted by a few 
natives, can prospect about 200 square miles 
in a year by the ordinary method. But an 
airplane can work about 1,300 times as fast 
as this. 

In actual work, the African area, which 
contains 130,000 square miles, is not merely 
to be scanned by the eye of the flying pros 
pector. Instead, photographs of areas of 
about 1,000 square miles are to be taken 
by the continuous film method that is usually 
employed in airplane mapping. Wherever 
these preliminary photographs provide sus- 
picion of the existence of ore bodies, the 
spot will be revisited and photographed 
more carefully. The geologist also will! fly 
over it, studying it from the air. The next 
stage of advance will be land visits to these 
areas, and if conditions then warrant, the 
pegging out of the claim and systematic 
prospecting by the usual system of cross- 
trenching and core drilling. 

It is not unlikely that the principle of 
this method, or some similar principle deter- 
mined by local conditions, could be em 
ployed in other places. For example. air- 
planes have largely supplanted the oldtime 
searcher for timber. This gentleman was 
often “personally conducted” on a devious 
route purposely chosen by the salesman, to 
take him through only the best timbered 
parts of a tract and thus to mislead him 
concerning its value. Airplanes are also 
being used for certain archeological investi- 
gations; it having beea found, for example, 
that in England the lost outlines of prehis- 
toric earthwork defenses show plainly on 
the darker background of cultivated areas, 
while they could never have been recognized 
by those who stood only a few feet above 
the surface. 

* ” * 
Even an Editor Can Make a 
Telescope! 

In cases when the amateur telescope 
maker lacks access to machine tools and 
has no equipped workshop, the type of tele- 
scope shown in these columns is perhaps 
the most suitable to construct. It was made 
from instructions published in the Scientific 
American book, “Amateur Telescope Mak- 
ing.” 

The mirror is six inches in diameter and 
has a focal length of 48 inches. The 
wooden upright was sawed out from a two- 
inch pine plank. The block which forms the 
polar axis is about three inches in thickness. 
Close observation of the picture will reveal 
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that the mirror does not appear to fit the 
circular recese in the wooden shelf which 
supports it. In this shelf three concentric 
recesses, each a quarter inch deeper than 
the next larger first turned, 
thus making provision for the later insertion 


recess, were 


of seven-inch and eight-inch mirrors, re- 
spectively. 
Since the focal length is fixed at 48 


inches, the depth of the curves will neces- 
larger mirrors are 
mirror has a focal 
/.7, and the eight- 


sarily be increased as 
The 
ratio of approximately 
inch mirror will require one of /.6 (focal 
diameter of aperture 

The same prism will 


made seven-inch 


length divided by 
equals focal ratio, /). 
serve for all three mirrors. 
As it is 
making to bring a mirror out at the desired 


provision was made for a few 


not always practicable in the 
focal length 
inches of deviation by allowing the wooden 
upright to project below the mirror shelf. 
However, it has proved possible by a little 
planning during the grinding operations to 


bring the seven-inch mirror within one- 
quarter inch of the desired focal length, 
and the remaining discrepancy will easily 


be taken up by the adapter at the eyepiece 
This consists of an extra tube of metal 
into which the inserted, and 
which, in turn, is inserted in the tube that 


end, 
eyepiece is 
carries the prism. This is also a convenience 
in observing, permitting . the 
pieces of several different focal lengths. A 


use of eye- 
brass collar or flange was shrunk on the 
prism-carrying tube, for the purpose of at- 
taching it rigidly, and was screwed to the 
upright. 
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. 
feasible in such 
where the atmosphere 


actually consists of air. 


diameters would prove 


places as the west 


* . + 


Earthquakes and Earth Rotation 

In the “Transactions of the Astronomical 
Observatory of Yale University,” Volume 3, 
Part VI, Dr. E. W. Brown has set forth his 
investigation of the constancy of the earth’s 
rate of rotation, says R. M. Wilson of the 
United States Geological Survey. This is 
especially interesting from the point of view 
of seismology and volcanology in that the 
cause of these changes in rate of rotation is 
ascribed to geophysical changes within the 
earth itself. To change the rotational mo- 
mentum of the earth, some gain or loss of 
either its mass or its impounded kinetic 
energy of rotation must take place. Its ro- 
tational kinetic energy is drained slightly 
by tidal friction. This effect is well under- 
stood and has been corrected for in the in- 
vestigation. But apparently there still re- 
main unexplained changes in the rate of 
rotation, in addition to the retardation ex- 
plainable by tidal fiction. Rate of rota- 
tion, mass and distribution of mass (moment 
of inertia) are factors making up rotational 
momentum. It is therefore possible to alter 
the rate of rotation, and yet retain rotation- 
al momentum and mass unchanged, by alter- 
ing the distribution of the mass. Thus, if 
the earth expands, its mass is distributed on 
the whole somewhat farther from the axis 
of rotatioa, its moment of inertia is greater, 
and therefore its rate of rotation may be 
slower, without loss or gain of mass or en- 





The wooden telescope and the youngest lady astronomer 


Belew the wooden mirror shelf, which is 
rigidly attached to the upright by means of 
brass angle-plates obtained at a hardware 
store, there is a small wooden box contain- 
ing an ordinary dry cell. A duplex cord 
leads up the edge of the upright to a little 
electric lamp taken from a flashlight. This 
may be lighted simply by turning the bulb 
in its socket. The light serves to illuminate 
the star chart held on the observer's knee, 
yet, being let in flush in a hole bored in the 
upright, it does not shine in his eyes. It 
should be as weak as will just enable him 
to make out the chart, thus favoring the 
sensitivity of the eye during observation. 

In order to line up the polar axis with 
the pole of the heavens, three holes were 
drilled in the 2-inch pipe that serves as a 
pillar. These were tapped out and setscrews 
were inserted. The lower end of the bent 
polar axis was stepped into a recess in a 
wooden block which was driven to the bot- 
tom of the pipe. When the rather difficult 
job of aligning the polar axis was finished, 
the space between the pipe walls and the 
axis shafting was concreted and the set- 
screws were later withdrawn. 

Powers of 48, 96 and 192 diameters 
(approximate) are provided for by the use 
of one-inch, one-half-inch and one-quarter- 
inch eyepieces, respectively. Near New 
York, with its haze and glare and smoke, 
the one-inch eyepiece is the most satisfac- 
tory, but 96 diameters could often be used 


in rural districts in the east, while 192 


ergy. An example of this effect may be 
had by swinging a weight on a string in a 
complete circle, allowing the string to wind 
up on the finger—the shortening of the 
radius will speed up rotation without the 
input of any more energy. 

Dr. Brown suggests periodic expansion 
and contraction of the earth, in amount be- 
tween five inches and twelve feet change of 
mean radius, as an explanation of the ap- 
parent fluctuations in rate of the earth’s 
rotation. These fluctuations in rate are de- 
tected astronomically in the discrepancies 
developed between the computed and ob- 
served places of the moon and sun. That 
is, using time as derived from orbital mo- 
tions and the gravitational theory the earth 
appears to run ahead or behind its mean 
rate of rotation by a slight amount, so that 
in the course of years a few seconds may 
be gained, then lost, and gained again. 

If this is to be explained by the shrink- 
ing and expanding of the earth, one might 
expect to find evidences’ of it here beneath 
our feet. Dr. Brown reasons that this 
amount of change would by no means be 
enough; in itself, to stretch or shrink the 
crust of the earth to the point of fracture. 
But these periodic strains in the crust of 
the earth may be enough to liberate or 
shake loose greater strains accumulated al- 
most to the breaking point through other 
causes—isostatic compensation for example. 
The investigation shows, in fact, that there 
is apparently a rough correlation between 
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West Virginia ...... 16 45 30 34,500 21.2 32,600 
SE ds icone 16 45 30, 34,500 21.4 32,600 
Maryland ..... eet 16 45 30 34,500 21.1 32,600 
California .......... 14 50 | 30 35,500 21.7 32,300 
Tennessee ..... : ‘ 14 50 30 35,700 21.4 32,300 
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Oklahoma .......... | 14 45 15 21,000 20.6 27,500 
Nevada ........... | 14 45 15 | 21,000 20.5 27,500 
New York ......... | 14 45 15 | 21,000 215 27,000 
FORM cso eeemes P 14 45 15 21,000 21.0 27,000 
EE Mads, whic aioe oe 12 45 15 | 22,000 22.1 21.825 
ee rere re NCEE 12 45 15 | 21,600 21.0 21,825 
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frequency of earthquakes and change of 
rate of rotation. Astronomy -has, therefore, 
brought a direct challenge into the realm 
of geophysics.—Extract from “The Volcano 
Letter,” published by the Hawaiian Volcano 
Research Association, Volcano House P. O., 
Hawaii. 

* + * 
Searchlamp Reduces Auto Thefts 
By Half 
A 30-1ncH, 43,000,000-candlepower search- 
lamp has cut the theft rate of motor cars 
in half in the city of Worcester, Massa- 
chusetts, where the powerful light is used. 
Instructed to be on the lookout for flashes 
from the light from its position on a build- 
ing, the police upon seeing it go at once 
to the nearest patrol box for details of the 
theft. The light is then turned on the sec- 
tion of the city where the theft was com- 

mitted.—Science Service. 
~ + * 


Maximum Range of Guns in 
United States and British 
Navies 
THE present agitation in favor of increas- 
ing the range of the guns on the older bat- 
tleships of our Navy is not the first time 
this subject has been brought before Con- 
The matter was thoroughly discussed 


elevation and the maximum range of every 
ship in the two navies. It reveals the star. 
tling fact that although our older ships are 
outranged from 800 to 2,800 yards by the 
older ships of the British, our most modern 
ships outrange the most modern ships of 
the British by from 10,200 to 11,400 yards, 
This means that in approaching our fleet, 
the British ships would be exposed to our 
gun fire for half an hour before their guns 
could reach our ships. 


* * * 


Fused Quartz, a Remarkable 
Material 
Tuat the peculiar property of the new 
and remarkable material, clear fused quart, 
of failing to expand greatly when heated, 
opens new scientific advances in fields as 
distinct from each other as astronomy and 
fire-prevention, was the statement made to 


the New York Electrical Society by Dr 
E. R. Berry, Consulting Engineer of the 


Lynn, Massachusetts, works of the General 
Electric Company. The clear, fused quartz 
which Dr. Berry has produced is not only 
very resistent to the action of heat, but is 
also the most transparent substance known, 
transmitting with the same . perfection not 
only the rays of ordinary light, but also the 
rays of invisible ultra-violet light and infre 
red light (the so-called “black light”). 
Clear, fused quartz is manufactured in an 
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20 24300 | 216 25,750 
20 24300 | 215 25,750 
20 24,300 21.9 25,750. 
20 24.300 21.6 25,750 
20 24.300 215 25,750 
20 24.300 25.0 27500 
20 24.300 25.0 27'500 
20 24.300 | 25.0 27.500 
20 24.300 | 25.0 27500 | 
20 24.300 25.0 27/500 
30 30.300 31.5 41.200 
20 24.300 315 26.500 
20 24.300 31.0 26.500 
20 23.800 29.0 28.500 
20 23.800 215 25,000 
20 23.800 215 25,000 
20 23.800 21.6 25,000 
20 23.800 216 25,000 
20 23800 | 21. #22500 
20 23.800 | 214 *23,000 
20 23.800 | 211 *23.000 
20 23,800 | 219 *23,000 








gress. 
in 1925. At that time, the Navy submitted 
the tables herewith, giving the maximum 
Turret Guns 
uf c 
Name of Ship £2, 5 
ES = oe 
Ase | &3 
Royal Sovereign ... 15 42 
Royal Oak ...... ° 15 42 | 
PE oc gencces 15 42 | 
Resolution ....... 15 42 | 
Ramilies ...... a“ 15 42 | 
ee 15 @ 4 
ME. wecccahs oe 15 42 
Barham ..... , er 15 42 
Queen Elizabeth ... 15 42 
i Pee ee ; 15 42 
ea * ‘ 15 42 
Renown ........ ee 15 42 
Repulse ........ os 15 42 
NO discus ween 13.5 45 
NE nc iis caice én 13.5 45 
Emperor of India... 13.5 45 
Iron Duke ..... - 13.5 45 
Marlborough ..... 13.5 45 
Thunderer ........ 13.5 45 
King George .....-| 13.5 45 
eee ade oncaaten 13.5 45 
Centurion ........ 13.5 45 
Grand Total ......<.. phuawedereus 
be 558,950, against United States 525,850 
age of British Fleet. 





*These four to be scrapped when Nelson and Rodney are completed, when total will 
; the extra tonnage allowed to offset greater 
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electric furnace by heating, at very high 
temperatures, a mass of tiny, natural crys- 
tals, familiar as rock crystal. Not only is 
enormous temperature necessary, but, in 
order to prevent the occurrence of bubbles 
in the finished article, Dr. Berry and his 
associates are compelled to heat and cool 
the mass of rock crystals under the alternate 
application of a vacuum and of gas pres- 
sures reaching, in some instances, a pressure 
of several thousand pounds to the square 
inch, a pressure which no ordinary steam- 
boiler would withstand for an instant. 

The applications of this new material to 
the science of astronomy resulted from its 
value for the preparation of great blocks 
now made of glass on which are ground the 
exact mirror surfaces used in great tele- 
scopes like those of the famous Mt. Wilson 
Observatory in California. To prepare glass 
blocks for the receipt of the delicately 
ground surfaces of these mirrors, is a task 
of years. Not only must the glass block 
itself, eight or ten feet in diameter, be cast 
and annealed with the most infinite care, 
but the grinding of the mirror surface is 
even more laborious. When the grinding 
approaches its final perfection, workmen are 
able to work on the glass only for a few 
minutes each day. 

This enormous difficulty is avoided with 
blocks of fused quartz, because the heat 
due to the grinding does not cause the 
quartz to expend or to become distorted. 
Dr. Berry demonstrated this property of the 
material by means of a spectacular experi- 
ment. A tube of glass, heated in a gas 
fame an’ plunged into water, burst  in- 
stantly into pieces, due to its own tempera- 
ture change. The tube of quartz, heated to 
a temperature at which glass boils like 
water, not only withstood this temperature 
itself, but survived, undamaged, a plunge 
into a basin of ice-water. 

Recent discussion among astronomers has 
emphasized the desirability of constructing 
many large telescopes, to be placed in differ- 
ent parts of the earth so that no portion 
of the sky will ever be without its observer 
watching for celestial events. To construct 
a score or more of telescopes desirable for 
such a continual watch on heavenly hap- 
penings, would require, if glass mirrors or 
lenses are to be used, the expenditure of 
money far beyond the resources of present- 
day astronomy. On the other hand, Dr. 
Berry predicted that if clear fused quartz 
is used for this purpose, it would be pos- 
sible to construct a series of such large 
telescope mirrors much more quickly and 
easily than would be possible if glass is to 
be used. It is to be hoped that some phi- 
lanthropist interested in astronomy may soon 











Fused quartz tuning-forks suffer vir- 
tually no alteration in tone due to 
temperature changes 
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take the lead in some development of this 
kind. 

The remarkable property possessed by 
clear fused quartz of withstanding enormous 
temperature change without important alter- 
ation in size or shape has enabled its use, 
Dr. Berry explained, in a novel little instru- 
ment recently developed for releasing the 
water from automatic sprinkler systems with 
more definiteness and less chance of acci- 
dental opening than is possible with exist- 
ing devices. A small hollow capsule of the 
clear fused quartz is filled with a liquid 
which expands rapidly on rise of tempera- 


ture. The quartz capsule does not expand. 
Accordingly, when the temperature in- 
creases suddenly, the liquid inside the 


quartz capsule swells and bursts its con- 
taining shell, thus releasing the mechanism 
of the sprinkler. These liquid-filled quartz 
capsules may be arranged to open a sprink- 
ler system at a much lower danger temper- 
ature than is possible with any existing 
device. 

The property of clear, fused quartz of 
transmitting ultra-violet rays will be of 
great importance, Dr. Berry discloses, in the 
newer studies now in progress on the effect 
of these remarkable invisible rays on light 
and health. 

Dr. Alfred F. Hess, Professor of Clinical 
Pediatrics, Bellevue Medical College, and a 
recognized leader in the investigation of the 
medical and biological properties of ultra- 
violet rays, also addressed the New York 
Electrical Society, describing recent scien- 
tific investigations on the influence of ultra- 
violet rays on health. Dr. Hess has discov- 
ered not only that ultra-violet rays have 
remarkable curative powers on such dis- 
eases as rickets, but also that certain food 
materials, when exposed to ultra-violet rays 
for a time themselves acquire the same 
curative value. This is the scientific basis 
underlying the recent British announcements 
of what are called “sunlight pills.” 

The clear, fused quartz described by Dr. 
Berry is the essential material in the devel- 
opments of modern devices for the produc- 
tion and use of ultra-violet rays for pur- 
poses of medical treatment. Clear, fused 
quartz is the only material known which is 
fully transparent to the ultra-violet rays 
and which is capable, at the same time, of 
being used for strong tubes, lenses, plates, 
and the like. 


* * » 


Chemists Work on Ideal Fuel 
From Coal 

THE scientific world is at work on a new 
fuel from coal which will be smokeless and 
almost wasteless, for it is expected to save 
a large portion of the three-fourths ton of 
coal that now goes up the chimney for every 
ton burned in the ordinary way. At the 
recent meeting of the American Chemical 
Society chemists from all over the United 
States discussed the pros and cons of “semi- 
coke,” the proposed new fuel. 

The difficulties in the way are more eco- 
nomic than scientific. “Semi-coke” is to be 
made by a low temperature process which 
requires entirely different apparatus from 
that used in making ordinary coke in by- 
product ovens. The by-products of semi- 
coke are different from those of common 
coke and their economic value has not been 
established. In fact, it presents an entirely 
new group of materials for chemists to 
learn how to utilize. 

In the old coke-making process, the four 
primary products recovered, gas, tar, am- 
monia and light oils, are raw materials in 
the manufacture of explosives, fertilizers, 
dyes, and chemicals used in American fac- 
tories. The coke is used mainly in the 
making of steel. A small amount is used 
for domestic fuels, especially during war 
emergencies and coal strikes, but the house- 
wife thinks it is a poor product to burn in 
the kitchen renge 

The new semi-coke, because it is heated 
at a low temperature, retains many of the 
higher oils and other combustible sub- 
stances. It is smokeless and is said to burn 
as easily as coal and much more readily 
than finished coke. The gases, oils and 
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Fused quartz is extremely transparent but its most valuable characteristic is its 
low coefficient of expansion—only about one-twentieth that of glass 


ammonia that are lost in smoke when coal 
is burned are recovered. Semi-coke is 
therefore hailed by many scientists as the 
solution for a world problem. 

With the world coal supply going down 
and the cost of production, labor and trans- 
portation going up, every coal-using country 
is trying to use coal less and get more out 
of it. Great Britain hopes to get fuel oil 
for her navy from the part of the domesti- 
cally burned coal that is now wasted. In 
England as in the United States it is a 
question of what to do with the by-products 
of semi-coke, and how they can be made to 
pay. The new method yields more tar, but 
it is thin and oily and unlike the well- 
known coal tar. The yields of gas and 
ammonia are less, but the gas is much richer 
and higher in fuel value, which is a com- 
pensation. 

“Making semi-coke by low-temperature 
carbonization of coal retains all its initial 
interest,” said Prof. S. W. Parr of the Uni- 
versity of Illinois, “in spite of the prepon- 
derating element of adverse circumstances 
from the industrial viewpoint, such as costs 
of installation, operating expense and the 
undetermined value of the by-products, espe- 
cially tar and ammonia.” 

The properties of these new by-products 
are already being studied by chemists. Sum- 
ner R. Church of New York City who has 
studied the by-products of low temperature 
carbonization of Illinois coal found that 
satisfactory oils and pitches were obtained 
by refining the new tar in the old way. 

“The new tars possess to a surprising de- 
gree the characteristics of the most desir- 
able types of high-temperature tar,” Mr. 
Church said. “An important feature of the 
new tars is their high content of tar acids, 
falling between phenol and cresols in boil- 
ing range.” 

The amount of heat necessary to carbo- 
nize various types of coal at the compara- 
tively low temperature of 1,100 degrees, 
Fahrenheit, has been measured by Stephen 
P. Burke and V. F. Parry of Long Island 
City. They found that Pittsburgh coal re- 
quired only seven British thermal units of 
heat energy, while Utah non-coking coal 
took 37 and Denver sub-bituminous coal 81 
units.—Science Service. 

4 * * 


X-Raying Seeds Improves Crop 
Yield 


X-ray treatment of seeds, hitherto re- 
garded as invariably harmful in its effects, 
is now declared beneficial by Dr. M. Jacob- 
son, a plant physiologist of Camden, New 
Jersey, who claims that he has obtained 
greatly increased yields from seeds sub- 
jected to mild doses of “soft” X rays. The 
dificulty with the earlier experiments, he 
states, has been that the rays were used in 
the harmful “hard,” that is, shorter, wave- 


lengths, or that the exposure was continued 
too long. 

In one series of experiments which he 
revorts, potted plants grown from rayed 
sevds grew faster and more vigorously than 
those grown from unrayed seeds, they 
flowered and fruited from one to three 
weeks earlier, and their yield was from 15 
to 170 percent greater, the fruits being 
always more numerous and often larger in- 
dividually. 

Seeds were not the only things that bene- 
fited by X-ray treatment, Dr. Jacobson says. 
Potatoes raised from treated tubers gave, in 
three separate field tests, increases in crops 
of 35, 107 and 170 percent, over plantings 
of untreated tubers. Further tests showed 
that light has an unfavorable effect on 
X-rayed tubers and bulbs, which the experi- 
menter states should be protected from the 
sun after raying, if large increases in yield 
are to be obtained. Time, however, seems 
to have little effect in diminishing the effect 
of the raying, for seeds and potato tubers 
kept for as much as three months after 
treatment yielded almost as well as did 
those planted immediately after exposure to 
the rays.—Science Service. 


* * * 


Tattooed Hogs 

How hogs are now being tattoced—not 
for identification while alive, but for identi- 
fying the carcasses of diseased hogs after 
slaughter—is told by F. E. Murray, Asso- 
ciate Veterinarian of the United States Bu- 
reau of Animal Industry, in a small, five- 
cent bulletin recently issued by the Govern 
ment Printing Office at Washington. A 
home-made device with which the hog is 
struck for the purpose of introducing pig- 
ment in a prepared design under the skin 
is all that is required to do the work. 

Current developments in the eradication of 
tuberculosis from livestock point out the 
susceptibility of swine to the forms of dis- 
ease affecting cattle and fowls, says the 
bulletin. In recent years a considerable 
proportion of the hogs slaughtered under 
Federal supervision fail to pass inspection. 
(See graph reproduced in these columns.) 
Tuberculosis is the principal cause for con- 
demnations, with hog cholera and numerous 
other diseases contributing to the large total. 

Extensive field investigations reveal that 
hogs contract tuberculosis largely from feed- 
ing behind tubercular cattle, drinking im- 
fected skim milk, feeding on diseased car- 
casses (including those of tubercular fowls) 
and the use of infected garbage as feed. 
In dealing with hog cholera and other dis- 
eases that spread rapidly, much of the suc- 
cess of control work depends on promptness 
in finding the centers of infection. The 
tattoo method of marking hogs for imme- 
diate slaughter is especially well adapted 
for establishing the origin of different lots. 
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Evidence of extensive tuberculosis infection among swine. 


This 


chart shows the percent of animals “retained” on account of tuber- 
eulosis, where Federal meat inspection is maintained. The extent 
of the disease finally determines whether carcasses are condemned 


wholly or in part. 


The reader will ask, “How is the tattoo- 
ing done?” That is the simplest part. 
Ordinary “medium-heavy” phonograph nee- 
dies are set in babbit-metal blocks, accord- 
ing to the pattern. These are 
attached to a long, iron handle, ordinary 
black automobile enamel is brushed on the 
needles and Mr. Hog and all the other hogs 
are whacked on the back with this device. 
Strange to say, although it leaves the pig- 
ment deeply set beneath the skin, where no 
amount of scouring will remove it, and 
where it will later be the dead 
carcasses, the. hogs seldom resent it by even 
a squeal—so thick are their hides. 


required 


found in 
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Beyond Einstein 
Maruemarics lies at the basis of all the 
other sciences and a science is regarded as 
when it can be 
methods. Astron- 


becoming most scientific 


treated by mathematical 


emy and physics reached the mathematical 
rapidly 


stage first, chemistry is following 





The tattoo blocks, made up of phonograph needles cast in babbit-metal, are 


The tattoo method would reduce this infection 


suit and recently biology and psychology 
are making use of mathematics. On account 
of the fundamental importance of mathe- 
matics any advances in this field are wel- 
comed by investigators in every field. 
Consequently it is not surprising that the 
thousand dollar prize offered for a notable 
contribution to the Christmas ; 
the American Association for the Advance- 


sessions of 


ment of Science at Philadelphia, is awarded 
this year to Prof. G. D. Birkhoff of Harvard 
for his mathematical paper entitled “A 
Mathematical Critique of Some Physical 
Although the committee 
tained no representative of the Mathematical 
Section it picked his paper from the 2,000 
that were read during the week. 

Only 
understand its significance and it is impos- 
sible to present its formulas in ordinary 
So all that can be done here is to 
show what the paper is about and why it 
is considered important by experts. 


Theories.” con- 


professional mathematicians will 


type. 





inserted in the slotted end of the tattooing instrument 
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The hog is struck with the tattooing instrument 


Geometry was developed into a perfect 
logical system by the Greeks and until the 
Nineteenth Century was taught exclusively as 
the last work in this science. But recently 
it has been found possible to develop other 
systems of equally consistent 
within themselves. This raised the question 
whether the Euclidean geometry or some of 


geometry, 


its newer rivals, the non-Euclidean geome- 
tries, best fitted the world as it is. When 
Einstein pointed out that the non-Euclidean 
geometry gave a better explanation of other 
physical phenomena, mathematicians plunged 
into the new field with greater zest. 
Professor Birkhoff has taken a step be- 
yond Einstein. He accepts the four-dimen- 
sional view of space and time embodied in 
the theory or relativity as “reasonably cor- 
rect qualitatively” but points out that no 
way has yet been found to account for all 
the lines of the spectrum of light, which 
are ascribed to the frequency of vibration 
of various parts of the atom. The atom was 
formerly regarded as simple, but is nowa- 
days regarded as composed of positive and 
negative electrical particles, called protons 
and electrons, the unlike bodies attracting 
and the like bodies repelling each other. 
But Professor Birkhoff proposes the use of 
a new type of elastic body and the “new 
that the electrical forces be- 
the charges on one and the 


assumption 
tween same 
proton or electron are attractive instead of 
repulsive.” The laws of space and time in 
the atomic domain seem irreconcilable with 
the known statistical laws that can be di- 
rectly verified but he hoped that “the mathe- 
maticians would develop various types of 
mathematical universes which might subse- 
quently be of aid to the physicist.”—Science 
Service. 
a a Me 

Mind Arose from the Food Urge 

Consciousness, as we know it directly 
in ourselves, and as it is known to us in the 
least doubtful examples outside ourselves, 
seems intimately connected, in some man- 
ner, with life, says A. J. Lotka in Science 
Progress (London). Serious interruptions 
of the normal life processes are commonly 
accompanied by corresponding irregularities 
and sometimes by definite interruptions of 
the stream of consciousness. 

This suggests that consciousness is a state 
of matter, or attends a state of matter, which 
requires to be continually “excited” by cer- 
tain life processes, somewhat as the magne- 
tism of the soft-iron armature of a dynamo 
is maintained by the passage of an electric 
current through a neighboring conductor. 
And since one of the most prominent char- 
acteristics of life is that it is constantly 
attended by chemical change (metabolism), 
the inference readily comes to mind that 
consciousness is, or attends, a state of mat- 
ter in the process of chemical transforma- 
tion. 

Further, since the distinction between 
chemical and physical changes is presum- 
ably arbitrary, our inference must be broad- 
ened, so that we find ourselves contemplat- 


ing consciousness as a phenomenon associ- 
ated with, or attendant upon, matter in a 
state of stress, or, perhaps, matter in the 
process of yielding to a stress. 

The problem of the ultimate origin of 
living organisms is of 
course, one of the unsolvable riddles of the 
universe; but that is not the question be. 
fore us here. The problem is, rather: 
“Where and how, in the progress of evolu- 
tion, did the organism acquire this remark. 
able and pre-eminently useful quality? The 
answer is, “The organism did not acquire 
consciousness at any time; consciousness 
in some rude form belonged to it from 
the beginning, as it belongs to all matter, 
What was not consciousness 
itself, but a certain particular type of con- 
sciousness, a type of consciousness inte. 
grated into or around a more or less clearly 
defined ego that presides over the behavior 
of the organism, and imposes unity of be 
havior. 

As to the origin and the mode of devel- 
opment of this particular type of conscious 
ness, we are quite well supplied with at 
least strong circumstantial evidence. This 


consciousness in 


was evolved 





Skin of a hog’s carcass after prep- 


The tattoo marks are 
practically indelible 


aration. 


type of consciousness is characteristic @ 
organisms that seek their food actively 
Plants, whose food’ seeps to them by a spor 
taneous process in which they remain essét 
tially passive, are devoid of those structure 
which observation teaches us to associalt 
with the integrated type of consciousness 

It may be humiliating to us, but ther 
can be little doubt that we owe our me 
tality to the necessity of providing food; 
our mind, whatever may be its funetio® 
now, has been developed primarily 48! 
means to fill our stomachs. 

We have thus found an answer to # 
question: “How did living organisms eml@ 
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into the possession of consciousness?” They 
possessed it, according to this view, from 
the beginning, in common with all matter. 


a * « 


A Still Larger Rotorship 


ANOTHER rotorship, larger and faster than 
the Buckau, which was described in this 
department in the August, 1925, issue of 
the Scientific American, has been launched 
in Germany and placed in freight service, 
carrying cargoes of fruit between Mediter- 
ranean ports and northern Europe. This 
vessel, 293 feet long and several times the 
tonnage of the Buckau in which a repre- 
sentative of the Scientific American rode 
in the summer of 1926, is named the Bar- 
bara. 

Instead of the two cylindrical rotors which 
drove the Buckau, the Barbara has three; 
also the rotors themselves have been in- 
creased in dimensions in the new vessel 
from a height of 45 feet and a diameter of 
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A cross-section of one of the rotors 





The new rotorship Barbara on her trial trip. 





The tall cylindrical rotors are 
hollow metal shells and are much lighter in weight than the rigging of a sailing 
vessel of similar size, even though they have a topheavy appearance 


9 feet, to 56 feet and 13 feet, respectively. 
On a recent trip, these rotors gave the 
Barbara a speed of nine knots or 10.35 
miles per hour, according to The Engineer 
(London), in which the new rotorship is 
described. 

With regard to the principles on which 
the rotorship functions, it will be remem- 
bered that it is continually drawn or 
“sucked” fuiwerd into a partial vacuum 
formed by air currents rushing past her 
hollow revolving rotors; that many times as 
much power is recovered from the wind as 
has to be expended in order to keep these 
rotors revolving; that the propeller and en- 
gine have absolutely no connection with the 
rotors; their purpose being for harbor ma- 
neuvers and as an auxiliary; and that there 
is no more mystery in the action of the 
rotors than there is in the curved path 
taken by a rotating baseball, the phenomena 
in either case having exactly the same 
cause. The rotorship was invented by Herr 
Anton Flettner, a German engineer, and is 
based on an aerodynamic principle which 
has been known for many decades. 

The Barbara has as sister vessels, except 
for the rotor installations, two other ships. 
Each of these is driven, however, by oil 
engines. The results of the Barbara’s trial 
run indicate that, at least under the special 
conditions of wind direction and velocity 
demanded by the rotorship, she asks no 
favors of these sister vessels. With a strong 
wind (value 6 to 7, Beaufort scale; or 24 
to 37 miles per hour) the Barbara’s speed 
with both propellers turning, but with all 
three rotors stationary, was nine knots 
(10.35 miles) an hour. With the propellers 
stopped and the rotors turning at 150 revo- 
lutions per minute the speed was also nine 
knots. 

The Barbara is equipped with a marine 
oil engine of 1,010 shaft horsepower. She 
has a beam of 43 feet and a dead weight 
of 2,830 tons. In the original design it 
was planned to use only one rotor of large 
size, but the question of obtaining good 
bearings for so large a structure under 
such peculiar working conditions led to the 
installation of three smaller rotors. Each 
rotor is kept spinning by means of a 41 
brake-horsepower electric motor. 

The drive shafts of the rotors are verti- 
cal—the driving motors being geared to 
them at the bottom. They pivot at a point 
about two-thirds the height of the rotors 
and have a further supporting bearing at 
about one-third of their height. The bear- 
ings are of the ball and roller type. 

The shells of the rotors are built of an 
aluminum alloy, one-sixteenth of an inch 
in thickness. They are each supported by 
nine vertical bridge girders and 23 rings. 
Thus they are extremely light and do not 
render the ship topheavy. 

On a recent return journey from Italy 
and Spain to Germany, the best economical 
running conditions were met when the pro- 
pellers were reduced to half speed. To 
this, the rotors added enough energy to raise 
the speed of the ship enough to equal that 
given by the propellers alone when run- 
ning at full speed. 


Another rotorship of 11,000 tons dead 
weight has now been projected by the Flett- 
ner Gesellschaft. 


* x * 


Priest-Astronomer Invents 
Remarkable Machine 

Tue Creighton harmonic-motion machine, 
recently perfected after nine years of work 
by the Rev. William F. Rigge, S.J., inter- 
nationally known astronomer, is capable of 
describing the incredible number of 7,618,- 
782,498 harmonic curves, it is explained in 
a book, “Harmonic Curves,” written by the 
designer of the machine and just published 
by the Creighton University, Omaha, Ne- 
braska. The highest number ever attained 
heretofore by such an instrument was 979. 

Father Rigge, professor of astronomy and 
mathematics at Creighton University, made 
this machine himself, working on it for 
pine years. He bought all the parts at a 
cost of about 50 dollars. To duplicate the 
machine, mathematically perfect, would cost 
at least 1,500 dollars, he estimates. 

The machine contains but sixteen differ- 
ent commercial wheels, duplicates of which 
are used only in the reduction gear, and 


it describes 7,618,782,498 curves. The most 
comprehensive harmonic- motion machine 


ever made heretofore was the Dechevrens 
campylograph which took its name from the 
Greek words meaning “curve” and “I write.” 
The campylograph was designed by Marc 
Dechevrens, S.J., of Jersey, England, and 
there were but 979 possible combinations to 
be made by it. 

The author believes the book will appeal 
to readers of many classes. To those who 
are fascinated by the beauty of the curves 
or by the agreeable surprises that their 
generation creates, hints are given as to 
how this beauty may be produced and in- 
creased. Those endowed with mechanical 
genius will learn how to construct their 
own machines. Mathematicians will be de- 
lighted by the simplicity of the equations 
of the curves. Father Rigge’s book may 
be called a pioneer work, having the avowed 
object of encouraging the study of har- 
monic curves. 

Father Rigge has been connectéd with 
the Creighton University since it was 
founded, nearly fifty years ago. He has a 
well-equipped astronomical observatory on 
the Creighton campus. He is the author 
of “The Graphic Construction of Eclipses 
and Occultations,” and many other works 
on astronomy and mathematics. 

Seventeen years ago an Omaha man was 
accused of placing a bomb under the porch 
of a well-known Omaha politician. The 
bomb had exploded without loss of life. 
The State’s witnesses swore that they saw 
the accused place the bomb under the poreh 
and fixed the hour of the day at 3:22 on 
a Sunday afternoon. One year later, dur- 
ing the trial of the accused, Father Rigge 
proved by means of the shadow on a build- 
ing in a photograph that the State’s wit- 
nesses were several miles from the scene at 
the time the bomb was placed. The pho- 
tograph used as evidence showed the State’s 
witnesses, as members of a_ confirmation 
class of an Omaha church. 
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Examples of some of the many har- 

monic curves inscribed by the ex- 

tremely ingenious mechanism of 
Father Rigge’s machine 


By measuring the shadow, Father Rigge 
fixed the exact time that the photograph 
was taken. The case was nulled and the 
accused was freed. 


* * * 


New Wind Record Set in Florida 
Hurricane 

A new record for wind velocity recorded 
by weather bureau instruments was set by 
the Miami hurricane on September 18, 1926, 
Benjamin C. Kadel, in charge of instru- 
ments at the Weather Bureau in Washine- 
ton, told members of the American Mete- 
orological Society at the Philadelphia meet- 
ing of the American Association for the 
Advancement of Science. 

At 7:40 a.m., the wind blew with a speed 
of 132 miles an hour, which was the highest 
velocity recorded then, or ever before, he 
said. This speed corresponds to:a pressure 
of 57 pounds per square inch. Thirty-two 
minutes later the wind gage was blown 
down. 

The significance of this record, Mr. Kade? 
said, is that the center of the storm passed 
within a mile of the wind gage, and that 
this gives engineers some idea of how fast 
the wind blows within a hurricane.—Science 
Service. 

* ~ + 
Extension of Life Worth Billions 

Benouip the cash value of living longer 
than our grandfathers did! The increase 
in earning power of our population in this 
generation for men alone amounts to 2,300, 
000,000 dollars per year. Accurate data on 
the earning capacity for women is lacking 
but estimates made by statistical experts of 
the Metropolitan Life Insurance Company 
put the total increase in earning power since 
1901 at 3,500,000,000 dollars. 

This gain in ability to earn money has 
come about as the result of the recent im- 
provement in extension of life, the ‘experts 
declare. In 1901, a male at birth was con- 
sidered to have a potential worth of 7,553 
dollars, but in 1924 the value of the average 
baby boy was calculated at 9,333 dollars. 
The gain of 1,780 dollars potential value 
at birth is due to the longer life an indi- 
vidual can now be expected to live with a 
consequent longer period of earning capac 
ity.—Science Service. 





The Reverend W. F. Rigge and his Creighton harmonic-motion machine which 
is capable of drawing 7,618,782,498 separate curves 
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A New Synthetic Resin 
NEW 
4 handied in very much the same manner 
is the phenol-formaldehyde resins familiarly 
been devel 


resin which may be molded and 


























































known as bakelite has recently 
Xamond State Fibre Company 


It consists of 


oped by the 
of Bridgeport, Pennsylvania. 
the polymerization product of phenol and 
In describing the new resin at a 
meeting of the American Chemical 
Society, James McIntosh gave the following 


which may 


galve £ rol 
recent 
directions for its preparation 
interest the experimentally inclined: 

“The novelty of the new resin is that it is 
formed by the reaction between glycerol and 
phenel. This reaction is easily controlled. 
On a commercia! scale it is carried out in a 
pressure-jacketed autoclave, provided with 
a mechanical stirrer and so equipped that 
it can be steam-distilled under vacuum. In 
the laboratory, the reaction can be studied 
in a glass flask or in a pressure bomb. The 
following is a typical illustration: 

“Place 1,000 grams of chemically pure 
crystal phenol, 700 grams of chemically pure 
glycerol (specific gravity, 1.25),and 10 cubic 
centimeters of sulphuric acid (specific grav- 
ity, 1.64) in a round-bottom, short-neck, 2- 
liter flask. Place a thermometer through the 
cork into the solution and heat the flask over 
a direct flame, holding the temperature be- 
tween 160 degrees and 190 degrees, Centi- 
grade. As fast as the water of reaction is 
formed, it is fractionated off through a 2- 
bulb stillhead filled with glass beads, con- 
nected with a water-cooled condenser. Dur- 
ing the reaction, some phenol is carried over. 
From time to time separate the phenol from 
the water in a separating funnel and return 
to the original flask. When approximately 
350 grams of water have been distilled, allow 
the reaction flask to cool slightly and neu- 
tralize any acid with barium carbonate, cal- 
Calcium 
preferable be- 


cium carbonate, or calcium oxide. 
compounds are 
insoluble sulphates, which 
do not impair the dielectrical properties of 


or barium 
cause they give 


ine resin 

“In carrying out this reaction it is helpful 
to use an excess of phenol; otherwise the 
resin has a tendency to be rubbery or slightly 
insoluble. The uge of an excess of phenol 
is commercially feasible as it can be recov- 
ered and used again. On the other hand, a 
slight excess of glycerol impairs the hardness 
and is detrimental to dielectric and other 
properties of the resin. 

“The foregoing reaction is a progressive 
condensation, and can be stopped at different 
stages. The yield will vary somewhat, de- 
pending upon how far the reaction has been 
carried. At the beginning of the reaction 
there is a watery, white, limpid solution, 
which gradually changes to pink and finally 
to a deep, dark, almost black resin, solid at 
room temperature. If the acid catalyst is 
not neutralized, heat alone will easily cause 
the condensation to carry over to the insolu- 
ble, infusible state. 

“This new synthetic resin can be heated 
over a direct flame to 325 degrees Centi- 
grade, or even higher after the acid has been 
neutralized, At this. high temperature the 
reain will pour with water fluidity and on 
cooling, it will set hard, with a brilliant 
luster, easily soluble in alcohol, acetone, and 
other solvents.” 





Industrial Gases 

ASES in compressed and liquefied form 
are important articles of commerce and 
within the last few years their use has in- 
creased enormously. In 1923 (the last year 
for which complete census figures are avail- 
able), the value of these materials in the 
United States was 54,000,000 dollars as com- 





pared with approximately 10,000,000 dollars 
in 1913. More than two billion cubic feet 
of oxygen, more than 45 million gallons of 
liquid nitrous-oxide, more than 522 million 
cubic feet of acetylene, nearly 104 million 
cubie feet of hydrogen, nearly 24 million 
pounds of liquid ammonia, 125 million 
pounds of chlorine, six and a half million 
pounds of sulphur dioxide and 51 million 
pounds of carbon dioxide go to make up the 
business in compressed gases done in the 
United States. In addition to these, propane 
used as fuel, helium for aircraft, argon and 
neon in electric lighting, and ozone for 
water purification were of considerable value. 
One ordinarily thinks of gas in connection 
with a balloon, the kitchen stove, a visit to 
the dentist or chemical warfare, but the 
widespread use of various gases in industry 





greater amount of gum present in a rubbing 
varnish accounts for the difference. 

“The addition of a pigment to a varnish 
or oil increases its eficiency in keeping out 
moisture. An oil paint is far more effective 
than linseed oil alone and an enamel shows 
a marked improvement over varnish. 

“Aluminum powder is very effective in 
keeping out moisture when used in the prep- 
aration of a coating. When freshly mixed 
with the vehicle, it leafs out, forming a very 
effective barrier against moisture changes. 
Probably the most striking illustration of its 
value is in raising the efficiency of bronzing 
liquid on first exposure from about 12 per- 
cent to 92 percent, a gain of 80 percent. 
Addition of aluminum powder also increases 
the efficiency of spar varnish by about 40 
percent. From one to two pounds of powder 








Chlorine, first of the modern war gases, is used in such large quantities in peace- 
time industries, that tank cars are required for its shipment 


has added many new applications for the 
term “gas” in commerce. Not only are huge 
quartities of gases now consumed, but each 
year develops new and larger uses for them. 





Protecting Wood from Moisture 
HE problem of preventing the warping 
and twisting of wood under varying con- 

ditions of moisture is a serious one for all 
users of this important material. Recently 
the Forest Products Laboratory of the United 
States Department of Agriculture has under- 
taken to study this problem carefully and 
some of the results of tests of various pro- 
tective coatings are reported by M. E. Dun- 
lap in Industrial and Engineering Chemistry. 
The tests made conducted with the 
idea of determining the value of different 
types of wood coatings in preventing warp- 
ing of test specimens under various moisture 
conditions. The conclusions reached are 
summarized by Mr. Dunlap as follows: 

“Linseed oil is commonly considered to 
be an excellent moisture-proofing material, 
but we have not found it so. We have 
tested it in many ways—by brush coating, 
dipping, soaking, and by impregnation under 
pressure. 

“Wax coatings similar to those used on 
floors do not rate high in moisture-proofing 
value. 

“While we have not made a detailed inves- 
tigation of the effect of various constituents 
of coatings, some rather significant points 
are brought out in our studies. Spar var- 
nishes are low in moisture resistance as com- 
pared with rubbing varnishes. For instance, 
the efficiency of spar varnish, when new, 
averages about 57 percent and that of rub- 
bing varnishes, 88 percent. Apparently the 


were 


are required to the gallon of the vehicle. 

“The majority of asphalt and pitch paints 
have good moisture resistance. Their efh- 
ciency, however, may also be improved by 
the addition of 10 to 20 percent of aluminum 
powder. In some cases the powder will leaf 
out and rise to the surface, hiding the black 
color. 

“Probably the most effective protection 
against moisture changes is the aluminum- 
leaf coating. This process simply incorpo- 
rates a layer of aluminum leaf in the coating 
and provides a very strong barrier to mois- 
ture. The efficiency of this coating is about 
98 percent. It was developed particularly 
for use on airplane propellers, where very 
slight changes in moisture content are im- 
portant. 

“Cellulose lacquers have an efficiency of a 
little over 70 percent when new, and cellu- 
lose enamels about 5 or 6 percent higher. 

“Shellac has a remarkably high moisture- 
proofing value of about 88 percent—but does 
not stand up very well when subjected to 
the weather. 

“It is important to know that none of our 
ordinary coatings is absolutely waterproof. 
All permit the passage of moisture to some 
degree, and if extreme conditions persist 
over a considerable period of time, injury 
may result to glue joints and woodwork 
which they cover.” 

In conclusion, Mr. Dunlap adds a precau- 
tion to manufacturers who seek to prevent 
warping when applying a coating to one side 
only of the article to be protected. He says: 

“Few manufacturers realize the effect that 
coatings may have on warping. In many 
kinds of goods, one surface of a panel is 
finished with a very effective coating while 
no attention is paid to the back. When 


moisture changes take place, the gain or 
loss of moisture is greater from the exposed 
side than from the coated side and if the 
changes occur rapidly, warping is almost 
sure to result. Such difficulties may be 
avoided by applying to the backs a cheap 
coating which will balance the face coating 
in moisture resistance. Such practice would 
reduce the rate of change in moisture con- 
tent and permit better equalization of ab- 
sorbed moisture.” 





Anti-Knock Fuels for Motors 

NTI-KNOCK fuels will form an item of 

great importance to motorists during 
the approaching summer season and it may 
be worth while to consider the value of these 
to the average automobile owner. It is well 
known that the knock encountered in an 
automobile engine when working under load 
or when badly carbonized materially reduces 
its efficiency. Engines are designed to take 
full advantage of the explosion in the cylin- 
der and necessarily operate at a point only 
slightly removed from knocking under ordi- 
nary conditions. Because of this, the use 
of anti-knock fuels in an ordinary motor 
increases its efficiency as measured in the 
number of miles per gallon obtained from 
the fuel. No one knows definitely what 
knock is or how the various fuels now in 
use prevent it, but the important point is 
that they do. 

The possibilities in greater fuel efficiency 
are bound up primarily in the design of the 
engine and car in which they are to be 
used and in the adaptation of the car to 
take full advantage of its fuel. A number 
of fuels are now widely distributed which 
have “anti-knock” properties and these are 
already having a considerable effect in in- 
creasing the efficiency of automobile engines. 
Several types of such fuels are to be had, 
each possessing the quality of preventing 
knock to a certain extent. Some of these 
are based upon the nature of the fuel itself 
and others owe their anti-knock value to 
materials added to ordinary gasoline. 

The two types of anti-knock fuels which 
now enjoy the widest use are those based 
upon so-called cracked gasoline and those 
containing tetra-ethyl lead as a knock pre- 
ventive. In the cracking of heavy petroleum 
oil to yield more gasoline, there is formed 
in the product a considerable amount of 
what are called unsaturated compounds. 
These appear to operate to reduce the ten- 
dency of the fuel to cause knock in use. 
Similarly, the addition of coal-tar benzol 
to form benzol blends with ordinary gasoline 
increases the anti-knock value of the fuel to 
an extent depending upon the amount of 
benzol added. 

A number of fuels of these two kinds are 
on the market, but the difficulty encountered 
by the manufacturer in producing a satis- 
factory, uniform, anti-knock fuel by cracking 
his gasoline has prevented the striking of a 
balance between anti-knock value and the 
disputed tendency of cracked fuel to form 
undesirable carbon deposits. Motorists have 
used such fuels with satisfactory results, 
but some have occasionally found it difficult 
to secure the necessary uniformity for con- 
tinuous good results. 

The use of tetra-ethyl lead as an anti- 
knock in gasoline is apparently not subject 
to this drawback. By adding a pre-deter- 
mined amount of the compound to a high- 
grade gasoline to bring it to a standard 
anti-knock value, the refiners are able to 
assure the users of their product of a uni- 
form fuel of relatively high anti-knock value. 

The general use of anti-knock fuels will 
be of unquestionable value in helping solve 
the problem of a future fuel supply. Any 
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increase in the use obtained from a given 
amount of fuel is equivalent to the produc- 
tion of just that much more gasoline. If, 
as is easily possible without other change, 
the efficiency of our automobiles can be 
increased by an average of even 1 percent 
of its present value, the result will be 
equivalent to the production of nearly 100 
million gallons of gasoline per year in addi- 
tion to that already produced. This appar- 
ently trifling saving of 1 percent of the 
gasoline used by American automobiles 
would be equivalent to an addition to the 
product of our oil wells of some seven million 
barrels of oil per year. One cannot avoid 
the conclusion that such a voluntary saving 
by the automobiles themselves would go a 
long way toward postponing any possible 
oil famine. 


Metallic Thorium 

UCTILE metallic thorium has recently 

been prepared in the laboratory of the 
Westinghouse Lamp Works in commercial 
quantities and bids fair to become an im- 
portant article of commerce. It is used in 
the manufacture of filaments for radio tubes 
and targets in X-ray tubes. In its manu- 
facture, the powdered metal is first prepared 
and compressed into shape for heat treat- 
ment. The latter is carried out in a furnace 
consisting of a large glass bulb—a decided 
innovation in metallurgical furnaces. 









































The thorium heat-treating furnace 
which is described in the text 


The accompanying diagram shows the 
equipment originally used, which consists of 
a glass bulb fitted with a ground stopper 
which is sealed to a press through which 
pass leads to vacuum mercury spark gaps 
(1), condenser (2),and transformer arrange- 
ments (3), for the production of high-fre- 
quency currents. The coil is represented 
by (4), within which is a support of pure 
thorium oxide, upon which the samples were 
heated. The tube (5) is connected to mer- 
cury diffusion pumps and the spectrum tube 
(6) is connected to a transformer (7) which 
gave 3,400 volts for the purpose of detecting 
the degree of vacuum. The high-frequency 
current can be controlled by a rheostat or 
choke coil (8) in the primary of trans- 
former (3). 





New Source of Hafnium 
HE world’s richest source of hafnium, 
a newly discovered element which is 
already showing itself useful, has been dis- 
covered in the Bedford quarry in West- 
chester County, New York. 
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Smoothing the Way 


Manganese steel frogs and 
‘switches are smoothed by the 
GRINDING WHEEL—no 
metal tool can work this hard, 
‘tough alloy with success. 


Car wheels are ground true 
and concentric on mammoth 
machines of Norton design. 


Piston Rods, Pins, Car Axles, 
Air Brake Parts, Guide Bars, 
Links—GRINDING has an im- 
portant part in their production 
and maintenance. 


Thus GRINDING is render- 
ing the traveling public a great 
service — 





the limited express meets its 
fast schedule. 


NORTON COMPANY 
Worcester ~ Mass. 








Refractories~Floor 


Grinding Wheels 
and Stair Tiles 


Grinding Machines 
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1, Cent More \ 
and it wouldnt 
have ne ll a 


b Bao: manufacturers of a nationally-known household 
appliance recently went into the hands of a receiver. 
Bankrupt for half a cent! 


They built a good product—good in every respect but one. 
The bearings would not stand up, and literally thousands of 
machines were turned back to their distributors with a loud- 
voiced complaint and unpaid bills. 


This $2,000,000 concern used an oilless bearing that cost 
214 cents. Argutos would have cost them 3 cents, but they 
couldn't “see the difference” and decided to economize! 
What they actually saved just about paid for the “Receiver’s 
Sale” sign they were forced to erect. 












Arguto Oilless Bearings have been in 
use for ten years on work identical to that 
required by this bankrupt manufacturer— 
and they have yet to show signs of wear. 


If your product will benefit by 
a bearing that costs 1% that of 
bronze and never needs a drop of 
oil or a moment's attention, write 
us for detailed information. 


ARGUTO OILLESS 
BEARING CO. 


Wayne Junction Philadelphia, Pa. 





ARGUTO OILLESS BEARING CO. 
Wayne Junction, Philadelphia, Pa. 


Please send me information and facts about Arguto Oilless Bearings. 


Address ...... 


is. o: bee. cecheee ees Bob scshanesdeseene ts po0ds eos s ecccccoces cocscese 
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Aircraft are being put to use in peace as well as in war. 


This depart- 
ment will keep our readers informed of the latest 
facts about airships and airplanes 


Conducted by Alexander Klemin 


In charge, Daniel Guggenheim School of Aeronautics, New York University 


Combined Rudder and Brake 
Control 

HE Stinson-Detroiter is a very fine com- 

mercial plane of thoroughly modern de- 
sign, equipped with a Wright Whirlwind 
engine and capable of carrying a useful 
load of 1,200 pounds at a top speed of 125 
miles per hour. It is claimed by the makers 
that this is the first plane ever equipped 
with individual brakes on each wheel. In 
conjunction with a self-starter, the brakes 
make for easy handling on the ground, a 
landing run of only 150 feet, and the same 
facility in making a get-away as with an 
automobile. 

With a combined rudder and brake con- 
trol, ground maneuverability is greatly in- 
creased; for a rapid turn to the right, right 
rudder is combined with a locking of the 
right wheel. The combination arrangement 
is illustrated in the diagram. This repre- 
sents a “dual” control installed in usual 
fashion in the fuselage. The pilot’s feet 
are placed in the pedals, E. Moving the 
feet back or forward rotates the rudder bar, 
C, and the rudder post, A, and communi- 
cates suitable motion to the control wires, 
I, which go back to the rudder horns. De- 
pressing the toe of the foot rotates the 
arms, F, and moves one of the wires or 
cables, G, which causes the application of 
the brakes. This simple control is entirely 
mechanical and thoroughly effective. 





Italy Wins Schneider Cup Race 
N 1912, Jacques Schneider donated a cup 
to aviation circles that was to be used 
for stimulating international competition 





and which was to pass into the permanent 
possession of the country which won it three 


times in a period of five years. This has 
not yet happened. Although Italy has won 
the race twice before and also won the race 
this year, the time limit has been passed 
and the cup is still open to competition. 
It is interesting to note that the cup was won 
first in 1913 by a Frenchman, Prevost, who 
flew a Deperdussin monoplane at the then 
marvelous .speed of 44.7 miles per hour. 
The Italian winner this year achieved a 
speed of 246.4 miles per hour—quite a 
contrast! 

We will pass over the disastrous accidents 
which preceded the race this year, and 
which seem a painful price to pay for even 
great achievements. 

After the elimination trials, on Novem- 
ber 13, six contestants actually took the 
air at Hampton Roads, Virginia, in the 
presence of some 30,000 excited spectators. 
If there was any advantage, it was that 
the American pilots were better trained for 
racing work. In _ particular they had 
trained in going around corners in expec- 
tation of a hard-fought race. 

There is nothing more calculated to give 
the most experienced aviators a thrill than 
the almost vertical bank made in a turn, 
when for a second or less centrifugal force 
forces the blood from the brain and con- 
sciousness partially disappears. Their train- 
ing showed up well; the Americans in the 
race cut their corners very sharply indeed 
and certainly beat their opponents on the 
turn. But this refinement of skill availed 
not against more horsepower and cleaner 
designs. 

The American Navy-Curtiss racers were of 
similar design to those that won last year. 
The only change lay in the mounting of 
the Curtiss V-1550, which develops 700 
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TO WHEEL BRAKES 
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The rudder and brake controls of the Stinson-Detroiter commercial airplanes 
are combined on the rudder bar in this manner 
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The Curtiss 1926 racer, equipped with a V-1550 motor 


horsepower at 2,600 revolutions per minute 
a remarkable 
product of ingenuity and refinement. The 
Curtiss R3C-4, as this plane was called, 
piloted by Lieutenant Cuddihy, would cer- 
tainly have landed second. Unfortunately 
on the last lap the fuel pump which brought 
up the fuel from the pontoon tanks failed 
to function, and the perfect engine ran dry! 
Lieutenant Schilt, who finished second, had 
last year’s winning plane, and finished at 
an average speed of 231.363 miles per hour. 

By no skill could Schilt have beaten 
Major Mario de Bernardi in his Macchi- 
Fiat seaplane. De Bernardi made a world’s 
record of 246.4 miles per hour on the tri- 
angular course of 50 kilometers (217.483 
miles in all), beating even Doolittle’s 
straightaway record for a seaplane. 

The superiority of the Italian craft lay 
partly in its being a monoplane, with a 
wing no thicker than that of the American 
biplane, but with carefully arranged wire 
bracing running from the top of the fuse- 
lage and from the pontoons to the outer 
points of the wing, and partly in the fact 
that the huge Fiat motor actually developed 
800 horsepower or 100 horsepower more than 
its mst powerful American competitor. 

Both land- and seaplane speed records are 
now held by monoplane designs. Perhaps 
American designers had rested a little on 
their laurels in banking on the continued 
supremacy of the biplane. Perhaps also 
suficient appropriations had not been forth- 
coming to build an entirely new monoplane 
design, and an entirely new engine exceed- 
ing even the V-1550 in power. 


and only weighs 750 pounds 


A New York Airport 

EW YORK CITY is now perhaps the 
4% only large city in the United States 
still without a recognized airport in close 
proximity to its center. Owing to the con- 
gestion of the metropolitan area, and the 
high value of real estate, a satisfactory 
solution has been hard to find. The Mer- 
chants’ Association of New York City, after 
years of exhaustive study, now suggests 400 
acres of marsh land at Secaucus on the 


Jersey side, across the Hudson River, but 
only three miles from the Pennsylvania 
Station. 

Most New York air traffic will come from 
the west and the site is geographically ideal. 
It is estimated that the airdrome can be 
established for 2,500,000 dollars. The marsh 
must be drained and built up. Two salt 
water streams enter it at opposite sides. 
The plan is to employ hydraulic filling, 
dredging out of one section to fill in an- 
other. It is said that one acre will fill five 
others by this process, at an average cost of 
2,000 dollars an acre. 

In the end there would be at least 400 
acres of field with five feet of additional 
soil. The operation would at the same time 
create a water basin of approximately 100 
acres, adequate for seaplane landings. 

The City Board of Estimate is looking 
into the project. If the political difficulty 
of having New York City buy land in New 
Jersey cannot be removed, private owner- 
ship and operation may follow. Whatever 
the method, the need is imperative. The 
lack of a suitable New York airport is per- 
haps one of the greatest hindrances to the 
development of commercial operation. 





Pan-American Flight Equipment 
HE Army Air Corps, in its Pan-Ameri- 
can flight with five Loening Amphibians, 

has shown the same meticulous care in 

organization and advance work as in the 
round-the-world flight. As a result, the 
trips were comparatively uneventful, and 
were adequately described in the daily press. 

Each effort of this kind is valuable in 
bringing to light some new piece of useful 
equipment. The unfortunate navy flight 
from San Francisco to the Hawaiian Islands 
demonstrated the necessity of some signal- 
ing device to be used when power for 
radio failed. The Loening Amphibians have 
been equipped with a signaling kite of 
considerable interest, designed by Samuel 

F. Perkins of Dorchester, Massachusetts. 

We usually associate a preliminary run 
(Continued on page 206) 








laternational Newsreel 








Major Mario de Barnardi, Italian ace, in his Italian Macchi-Fiat seaplane, which 
won the Schneider Cup, flying at a record speed of 246.4 miles per hour, in 
spite of 21 turns over a triangular course 
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Plylock trunks are better, 
and cost less to build 


Plylock—“wood that’s stronger than wood” —is the 
ideal trunk material—inexpensive enough for use in 
the modest locker trunk, light enough for hand lug- 
gage, and more than fine enough for the very best 
wardrobe trunks. : 


It is remarkable in its ability to withstand shock and 
resist rupture. Its laminated construction eliminates 
warping and cracking. It is easily worked, and may be 
nailed, sawed, mortised and bent, with minimum 
labor costs. 


Trunk manufacture is but one field of many in which 
“Plylock” raises quality and lowers cost. Manufac- 
turers of automobile bodies, of cabinets, shelving, 
paneling, doors, toys and novelties, desks and furni- 
ture, and innumerable other lines, are finding that it 
pays to substitute Plylock for lumber or ordinary 
plywood. ’ 


Write for a copy of “The Pictured Story of Plylock” 
and full information about thic product. Samples glad- 
ly sent for experimental work at your own plant. Our 
research department is at vour service. 


PORTLAND MANUFACTURING CO., PORTLAND, OREGON 
Plywood makers for 27 years. 


—PLYLOCK 


“Wood thats stvonger than wood” 


Send for this Book— 
Your Copy of “The Pic- 
tured Story of Plylock” 
is ready Write for it. 












3-ply Plylock cut away to show con- 
struction. Plylock is regularly made 
in 3 and 5 plies of finest D Fir, 
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Delightful 


Here is a new treat for you. As brac- 
ing as the wind—as exhilarating as a 
shower bath. 

Listerine after shaving. Simply douse 
on the face full strength. 


Immediately it sets you up. Your 


whole face feels cool, soothed, yet in- 
vigorated. There is an amazing sense 
of exhilaration you'll like. 

If the razor scrapes, Listerine stops 
the smarting. If the face burns, Lister- 
ine cools it. And you are left with a 
nice feeling of safety — for Listerine 
contains antiseptic ingredients that 
lessen the danger of infection. 

Just try Listerine this way the next 
time you shave. We'll wager you will 
be as delighted as those happy ones 
who have written us letters about it. 
Lambert Pharmacal Company, St. Louis, 
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Inexpensive 


Here’s good news for any woman who 
has rebelled at paying the remarkable 
prices usually charged for astringents. 

Listerine is a natural astringent, 
neither too harsh nor too weak. One 
that is safe for all types of skin, yet 
ridiculously low in cost. 

After removing the cream you mere- 
ly douse it on the face full strength. 
Dilute if you prefer 

You can feel it firmly closing the 
pores. You can feel it draw up lazy, 
sagging muscles. Your entire face is 
stimulated. You look —and feel — 
younger. 

So many women have told us how - 
delighted they are with Listerine used 
this way that we want you to know 
about it. Lambert Pharmacal Com- 
pany, St. Louis, U. S. A. 
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The Meeting Place 


An Advertisement of 
the American Telephone and Telegraph Company 


ir 1s not so long ago since 
people met in town*hall, 
store or at the village 
post-office, to talk over 
matters of importance to the 
community. Then came the tele- 
phone to enable men to discuss 
matters with one another with- 
out leaving their homes. 

With the growing use of the 
telephone, new difficulties arose 
and improvements had to be 
sought. Many of the improve- 
ments concerned the physical 
telephone plant. Many of them 
had to do with the means of 
using the apparatus to speed the 
connection and enable people to 
talk more easily. 

This need for improvement is 
continuous and, more than ever, 
is a problem today. Speed and 





accuracy in completing 
seventy million calls daily 
dependsupon theefficiency 
of Bell System employees 
and equipment as well as upon 
the co-operation of persons call- 
ing and those called and numer- 
ous private operators. 

It is not enough that the aver- 
age connection is made in a frac- 
tion of a minute or that the num- 
ber of errors has been reduced to 
a very small percentage. 

The American Telephone and 
Telegraph Company and its as- 
sociated Bell Telephone Labo- 
ratories have practically for their 
sole task the making of the tele- 
phone more serviceable and more 
satisfactory—as a means of con- 
versing with anyone, anywhere, 
any time. 











BOLENS | Carter. | 
| 










Does Garden 
Plowing, Seeding, 
Cultivating and Lawn 
Mowing with great sav- 
ing of time and effort. All 
it néeds is a guiding 
hand. Gasoline power 





Attach- 


work, 


| 
| 
j 
‘ does the | 
ments for different jobs are | 
instantly interchangeable. | 
Many indispensable fea- | 
tures, patented arched axle, | 
tocl control, power turn, | 
ete. Ask about our time 

payment plan. Write 
_GILSON MPG. CO., 604 PARK ST., PORT WASHINGTON, WIS. | 











Magnified 225 Diameters 


This fs what the tip of a fly's leg is like when seen through the 
ULTRALENS MICROSCOPE 


At last a high powered microscope is 
within the means of all who wish to 
study, observe and experiment with the 
vast world of minute objects invisible to 
the naked eye. Such fun it is, as weil as 
educational. No 
technical train- 
ing required, 
yet hundreds of 
scientists and 
teachers are us- 
ing this instru- 
ment. Gives 
enormous mag- 
nification and 
perfect defini- 
tion. Send$7.50 






for complete 
outfit. Send for 
Goseetptive lit- 
erature 


— ce APPARATUS CORP. 
Dept. Milton, Pa. 
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Cc complete Outfit 
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NESTLER RUBBER FUSING CO. INC. 








INVENTIONS PERFECTED 


MODELS MADE 
In a fully equipped machine shop 


Manufacture Dies, Tools, Jigs and Fixtures of Precision 
Let us a od act as your factory 


aes w. W. Grand Ave. 
Moore & Co. < — Sea. —_— 














- WANTED 


Company to buy or manufacture on 

i Steel and Plate Glass, 
Patented Show and Wall Display Cases. 
Far superior to the old wood show cases. 
|A wonderful opportunity for unlimited 
Himes, New 


Royalty basis, Al 


results. Address L. R. 
| Bethlehem, Pa. 











with the flying of a kite. However, the 
Perkins kite is so carefully designed and 
balanced that, given a moderate wind, it can 
be released from the ground and flown 
aloft without any preliminaries. If the 
Loening plane should happen to alight, dis- 
abled and in desolate waters, the kite, aloft 
with its flags, will be seen for a distance 
of 25 miles. 

It is interesting to see how one of man- 
kind’s oldest toys is still being put to useful 
Even on board a battleship or a 
kite may perform sig- 

Towards the end of 


service. 
merchant vessel, the 
naling duty at times. 
the war, the Germans had designed and 
tested a man-carrying kite, which was to 
be carried aboard their submarines. 

The Loening Amphibians will also carry 
a new type of 
This has been 
of the 


be wasted. 


automatic 
installed 


fire-extinguisher. 
under the 
which would other- 
which 


cowling 
engine in space 

From a central tank, 
contains about two quarts of chemical under 


wise 


pressure, a series of small pipes radiate to 
the fuel tanks and heat 
in any of the danger spots will immediately 


engine. Excessive 


release a mass of fire-extinguishing chem- 
ical. A hand control also is provided. This 


is located in the pilot’s cockpit. 





A Balloon Propaganda 
Distributor 


ZYREE and Captive Balloons” by Ralph 


H. Upson and Charles De Forest 
Chandler (Ronald Press, New York), con- 
tains a wealth of original information on 


this subject, presented in a clear and au- 
thoritative One 
among many others, which we have not seen 
described in any previous publication is 
the “propaganda balloon,” invented by Cap- 
tain R. C. Pierce of the United States Army 
Balloon Division during the latter part of 
the World War. 

The improvised propaganda balloons for- 
merly used by both sides consisted only of 
heavy paper, varnished to hold gas a few 
hours at most. A circulars 
tached to a wire, and the wire was clamped 
with cotton wicking that burned away slow- 
ly without flame, 

The Pierce distributor is a far more en- 


manner. interesting device, 


few were at- 


soon releasing the sheets. 


Henry Miller 


The new type of automatic fire extinguisher which has been 





a Babes 











Wide World 
The Perkins kite aloft with various 
signal flags 


during and better working mechanism. 
From a free balloon of about 4,000 cubic 
feet volume, a light framework is suspended 
by a 3/16-inch cord. This cord is gripped 
tightly between friction rollers and the 
weight of the apparatus provides the motive 
power, gradually passing the cord betwee 
the rolls. The speed is regulated by a gov- 
ernor similar to those used on talking m- 
An upper and a lower shaft ar 
geared to the rolls. Sheets of printed mat- 
ter are punched at the top with a 7/®inch 
hole, and the upper threaded shaft moving 
slowly through this hole pushes off the 
sheets at the rate of 20 per minute. The 
lower shaft is provided with a coarse thread 
and one revolution discharges a compare 
tively large number of sheets. 


chines. 





installed on 


Loening Amphibian planes for the Pan-American flight 
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Wide Worid 

The Perkins kite to be used for emer- 

gency signalling on the Pan-American 

flight. It can be flown in a moderate 
wind without a preliminary run 


The lower shaft acts only when the bal- 
loon starts to descend. A descent of from 
40 to 60 feet increases the air pressure 
which closes an electric circuit, actuates a 
solenoid and allows the lower shaft to make 
a revolution, discharge many sheets and so 
restore equilibrium. Without this action the 
balloon might drop unchecked to the 
ground. The Pierce balloon carries 1*.000 
sheets, each eight and one-half by twelve 
inches. An interesting refinement is found 
in an additional mechanism which destroys 
the device on contact with the ground and 
thereby ensures that the balloon shall not 
be employed for counter-propaganda by the 
enemy. 

A Gigantic Flying Boat 

HE French have found their airlines be- 

tween the south of France and their 
provinces in northern Africa to be the most 
useful. In four or five hours flying, their 
seaplanes cross the broad expanse of the 
Mediterranean Sea which steamers take a 
day and a half to traverse. 

Large, seaworthy, flying boats, with mul- 
tiple security against 
forced landings, are the obvious type to em- 
ploy for such work, and the Richard-Penhoet 
flying boat, recently completed, certainly 
meets the specifications. It is equipped 
with five Jupiter air-cooled engines of 420 
horsepower each. Eight tanks with 110 
gallons of gasoline in each give seven hours’ 
flight at full throttle. Unloaded, the plane 
weighs 25,300 pounds; with useful load the 
weight -uns up to something over 19 tons. 

The wing span is 131 feet. The chord 
tapers from 29 feet, six inches at the root 
to 16 feet, five inches at the tip. If any 
other proof of huge dimensions is needed, 
it may he stated that the maximum wing 
thickness is five feet, ten inches, providing 
good headroom for the average man. 


engine-units as a 
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The design of the boat involved many 
engineering problems, particularly in bal- 
ance and control. As a matter of fact, the 
horizontal tail surfaces are 471 square feet 
in area, sufficient for the ordinary Liberty- 
engined plane. 

All controls are carefully balanced and 
can be operated by hand in spite of their 
huge dimensions, but for long flights, a 
hydro-electric servo motor is employed. It 
is to be expected that, as flying boats in- 
crease in size, some form of servo motor 
for contro! will become inevitable. 

Mere size brings certain advantages in its 
train; thus, the hull structure can be made 
five-eighths of an inch in thickness, its ply- 
wood covering of spruce, birch and teak 
providing real resistance to the shock of 
the water. In the new flying boat, in addi- 
tion to the pilot, a navigator is carried in a 
cockpit which is built above the wing. The 
passenger cabin placed under the wing has 
a seating capacity of twenty. 


Sir Alan Cobham 

LAN COBHAM, famous British aviator, 
4 & at the completion of his flight of 28,000 
miles to Australia and back, was knighted 
by King George. A wonderful long-distance 
pilot, his jeb for the last five years with 
the De Haviland Company of England has 
been that of “aerial propagandist.” He is 
convinced that flying should now be a gen- 
eral matter. 

Sir Alan, now on a lecture tour in the 
United States, speaks most powerfully on 
this topic. We have had the pleasure of 
listening to some of his arguments and they 
are unanswerable. We thought that his 
analogy between the bicycle and the air- 
plane was particularly striking. In _ the 
early days of the bicycle, he said, riders 
were painfully taught. Now riding a bicycle 
seems to be instinctive with every boy. Sir 
Alan thinks that the same instinctive sense 
of flying will be found in the younger gen- 
eration. 

Cobham backs his views by flying where 
and when he wills. On his arrival in the 
United States, he was to fly ashore from 
Sandy Hook in his small Moth, provided 
with floats for the The sea 
proved too rough for this feat. However, 
the De Haviland Moth has carried Sir Alan 
and Lady Cobham over much of the United 
States without any difficulties. 

When invited to meet President Coolidge 
in Washington, the couple set out in a 
wind of 40 miles per hour, and a temper- 
ature of only 20 degrees above zero with 
no further preparation than putting on 
warm coats! 

The Moth has only a 60-horsepower Cirrus 
engine and is of conventional but clean 
design, with deep, well-sheltered cockpits, 
a gravity fuel system (gas tank in the 
wing) and a big rudder with a large de- 
gree of balance. 

We cannot resist the temptation of quot- 
ing from a De Haviland advertisement: “As 
simple to run as a small car—an entirely 
practical vehicle, embodying every comfort 
for passengers and ample space for luggage, 
easy controls, and a travel capacity of 70 
to 80 miles per hour in any weather; 





occasion. 





National Feature 


Trance and northern Africa. 





Photos 
The Richard-Penhoet flying boat to be used on French air lines between southern 
With a span of 131 feet and a weight of over 


19 tons, this five-engined craft is one of the largest ever built 
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Steel Sheets that Resist Rust! 


HE destructive enemy of sheet metal is rust. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de- 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. For lasting and satisfactory service insist upon 


KEYSTONE 


eT th Copper Steel 


Sheets 


AND ROOFING TIN PLATES 











KEYSTONE | 








Black Sheets for all Purposes 
AUTOMOBILE SHEETS—ELECTRICAL SHEETS 

| DEEP DRAWING AND STAMPING STOCK 

GALVANIZED SHEETS 


FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES, ETC. 


Keystone Copper Steel gives superior service and rust- 
resistance for roofing, siding, gutters, spouting, flashings, 
metal lath, tanks, culverts, flumes, and all uses to which 
sheet metal is adapted, where resistance to corrosion is an 
important factor. We manufacture American Bessemer, 
American Open Hearth, and Keystone Copper Stee! 
Sheets and Tin Plates for every requirement. Sold by 
leading metal merchants. Write nearest District Sales 
Office for particular information, and send for booklets. 


Sheet eACill Products ©ineAill Products 


Black Sheets for all purposes, Apollo @\} American Ooke and American Charceal 
and Apollo-Keystone Copper Steel Gal- £ Bright Tin Plates, Taggers Tin, Ameri- 
vanized Sheets, Culvertand Tank Stock, can Old Style and Americas Namethodd 
Formed Roofing and Siding Products, Roofing Terne Plates, MF Roofing Tin 
Special Sheets for Stamping, Automo- i Plates, Black Plate for al! purposes: 
bile Sheets, Electrical Sheets,Stove and Enameling Stock, Stove Pipe aad El- 
Bange Sheets, Barrel and Keg Stock,etc. bow Stock, Specia! Stamping Stock, ete. 


American Sheet and Tin Plate Company 


General Offices: Frick Building, Pittsburgh, Pa. 


District Sates OrFIces 

| Chicago Cincinnati Denver Detroit New Orleans New York Philadelphia Pittsbargh 
Export Representatives: Unrrep 8 Sree. Pe 8 OCo., New York City 

Pacific Coast Representatives: Untrep States STEEL Propucts Oo., San Francisco, Los Angeles, Portiand, Seattic 
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White uses DAY TONS 


The purchasers of a White Truck 
expects extraordinary performance— 
enduring performance—economical per- 
formance from his White—and he gets 


White Trucks 


have attained their 


high place in a high-grade field by satis- 


fying shrewd buyers. 


The annual White 


Roll Call is proof of this. 


It is only 


natural that White should, 


in turn, demand extraordinary perform- 
ance—enduring performance—econom- 
ical performance from equipment. That’s 


White uses DAYTON STEEL 


Far Western Distributor 


The Kay-Brunner Steel Cast- 
ing Co. of Les Angeles is the 
exclusive manufacturer § and 
distributer of Dayton Steel 
Wheels, west of the Rockies. 


why 
WHEELS. 
Nearly 


DAYTONS. 


all leading truck makers use 
Specify them. 


Deliveries are timely and steady. 


The Dayton Steel Foundry Company 
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Dayton, Ohio 


on 


Good Wheel 
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LIGHT WEIGHT * 


DURABILITY 
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“Why I Sent My 
Children Away 
To School” 


Mortners and fathers everywhere have 
highly appreciated Mrs. Blair’s article, 
under the above title, which appeared in 
a recent issue of Harpers Magazine. It 
has enlightened many perplexed parents 
and helped them to a happy solution of 
the school problem for their children. 

Mrs. Biair’s careful study of the needs 
and ambitions of her own children im- 
pelled her to write a straight-forward, 
revealing article which contains much of 
interest and value to parents with children 
of school age. 

Our School Bureau will be glad to send 
you a copy of this article without charge, 
or any other information you want re- 
garding camps, schools and colleges. Ad- 
dress 


Harpers 


NE 
SL tet Po, N. Y. 


























105 South Jefferson Street Chicago 


GEARS 


All Hinds-Small 
The most accurate and prices 
ean ie. We owe a complete 

line of gears in s' 
shipment. Can tise quote on special 
gears of all kinds. nd us your in- 


Write for Catalogue 20 
CHICAGO STOCK GEAR WORKS 








Ice Making and Refrigerating 


Machinery 
Corliss & Poppet Valve Engines 





Bulletins sent upon request 


THE VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 














LEARN WATCHWOR 7 


JEWELRY WORK 

AND ENGRAVING 
A fine trade commanding a good salary and your 
services always in demand or you can 
start in business for yourself. At 
BRADLEY INSTITUTE 


The greatest school for 





Iil., for our latest 
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150 Home-Study Books 
Each of these sure pay raising, self-help books is 


“2S ever 
fistien uiceest Hts rt 


F. Prake & Co., Tea 
1065 Michigan Avenue, Chicago 
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Wide Word 





The De Haviland Moth in which Sir Alan Cobham, of Australian flight fame, 
is doing his traveling in the United States 


cheaper to maintain than a car. . . . the 


Moth will fly over 250 miles without re- 
fuelling . . . . price, 830 pounds (about 
4,000 dollars).” Apparently prices for 


planes in England actually run much higher 
than those for similar craft in the United 
States. 





Barrage Balloons 
OR meeting bombing attacks in the day- 
time, fast airplanes and anti-aircraft ar- 
tillery give the best protection. At night or 
in fog, recourse may be had to barrage 
balloons, particularly where very important 
objectives are involved. Colonel Chandler, 
one of the co-authors of “Free and Captive 


of a few vertical wires from the horizontal 
connection. At night it is extremely diff- 
cult for an airplane to encounter such a 
barrage without serious difficulties; either 
the wings are damaged, or the propeller or 
control surfaces fouled so as to cause a 
forced landing. The danger to the plane is 
further increased by the swaying of the 
balloons. The distance of the winches from 
the object to be protected depends upon the 
height to which the balloons ascend. 





Imitating the Bird’s Wing 
— W. BONNEY of Flushing, 

New York, after many years spent in 
the study of the wings of sea-gulls has 
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How the “apron” 
Balloons,” gives an interesting description 
of this system of protection. The “apron” 
system is particularly effective. In it, cap- 
tive balloons of fairly large size are used, 
whose ascensional force is great enough to 
permit the support of a horizontal wire be- 
tween balloons and also of the suspension 


system of barrage balloons is used 


produced the somewhat peculiar looking 
craft shown in our photograph. The wing 
is exactly like that of a sea-gull both in 
its plan form, thickness and front view. 
It has proved surprisingly efficient in wind 
tunnel tests, and therefore, the flight tests 
will be watched with considerable interest. 








P. oA Phot 





This type of plane, built after a lengthy study of the wings of birds, has proved 


to be quite efficient in wind-tunnel tests 
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Radio Notes 


A Review and Commentary on the Progress in This Branch of 


Rapid Communication 





Short-Wave Units 

A new unit which will permit the recep- 
tion of waves from 40 to 200 meters with 
any type of vacuum-tube receiver has been 
introduced by the Crosley Radio Corpora- 
tion. By attaching it to the average set, 
the 5.000.000 receivers now in use can be 
utilized for the reception of short waves. 

The J-M-P Manufacturing Company of 
Milwaukee, Wisconsin, is also placing a 
similar unit on the market under the name 
of the “submariner,” for the same purpose. 


Radio “Bloodhounds” Clear Air 

of Noises 

Rapio dealers in Richmond, Virginia, 
have organized a committee to rid the ether 
of interfering noises caused by electrical 
devices, power lines and radiating receivers. 

Greenhow Johnston, chairman of the com- 
mittee, contends that very little interference 
js caused by atmospheric electricity but that 
most of the disturbances are “man-made 
static.” He said that most of the strange 
noises picked up by receiving sets are 
caused by electrical leaks which can be 
stopped. 

“The telephone company, electric light 
and power companies and the railways are 
cooperating to the fullest extent,” said Mr. 
Johnston, “because to find a leak in a line 
raises the electrical efficiency of the wire. 
It is just like a leak in a water pipe and 
that means a loss. We have developed sev- 
eral receiving sets which’ we call ‘blood- 
hounds’ and with these sets we ride about 
town in an automobile hunting for the dis- 
turbance centers. We close in on the noise 
with a long-range receiver. This circuit 
picks up all noises so when we get near 
enough to the source we definitely locate it 
by means of a ‘little bloodhound,’ which 
has a shorter range. This set can be regu- 
lated to detect a noise from one-half to 
thirty feet away. 

“Generally we use a loop antenna as the 
direction finder but in some cases we have 
found that the disturbance is sprayed in all 
directions like a fog. Then we substitute 
a copper tube about six feet long and one- 
fourth inch in diameter for the loop. The 
tubing is filled with salt water. One end 


is connected to the antenna binding post 
on the receiver and the free end is pointed 
A portion 


toward the source of the noise. 


s P 





Underwood & Underwood 


Conducted by Orrin E. Dunlap, Jr. 





of the tube is covered with rubber tape in 
order to provide a handle so that the hand 
will not come in contact with the tubing.” 

Mr. Johnston listed the most general 
sources of radio noises: electric wires 
grounded by touching and rubbing against 
spark rusty and corroded 
joints in electric lines; poor rail binders 
on electric railways; some battery chargers; 
vacuum cleaners; electric heating pads; 
electric lamps not screwed tightly into the 
sockets; loose connections in power trans- 
formers; regenerative receivers; loose con- 
nections in the receiving set; poorly de- 
signed grid leaks, and, occasionally, defec- 
tive vacuum tubes. 

He pointed out that a good antenna and 
ground are important. “I use three tele- 
phone rods driven into the earth about six- 
teen feet, and each one is connected with 
the ground binding-post on the receiver,” 
said Mr. Johnston. “The antenna should 
be all one piece of wire without any splices. 
When buying antenna wire, get it long 
enough to stretch from the far-end support 
right through to the antenna terminal on the 
receiver.” 

The “bloodhound” mentioned consists of 
one stage of tuned radio-frequency ampli- 
fication, a detector and two stages of audio- 
frequency amplification. 


trees; coils; 





Looking for Trouble 

Ir your radio set becomes “sick” the fol- 
lowing diagnosis prescribed by two engi- 
neers in an address before the Institute of 
Radio Engineers may help you to locate the 
source of trouble. 

Light the tubes and tune the receiver to 
the point where the best local station is 
received. Note the volume of the loud- 
speaker. If the volume is weak, tap the 
tubes with the finger nail to determine 
whether or not the audio-frequency ampli- 
fiers are operating satisfactorily If the 
amplifier is working satisfactorily a ringing 
sound will be heard in the loud-speaker. If 
this ringing sound does not result, check 
the polarity and voltage of the batteries and 
replace all defective ones. Inspect the con- 
nections of the batteries, and if this does 
not result in satisfactory reception, try re- 
placing the tubes. 

If no sound is audible, immediately re- 
place the loud-speaker with the head phones 






me 5 4 ‘ 


An American motorcycle and radio enthusiast linked his two hobbies together by 
installing the receiver in the sidecar and stretching the antenna across the top 
on a special framework as illustrated 




















NEW! 


The Layerbilt pat- . 
ented construction _ 
revealed, Each layer 
is an electrical cell, 
making automatic 
\ contact with its 
neighbors, and fill- 
ing all available 

Space inside the bat- 
tery case. 


“a 
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Eveready Layerbilt 
“B” Battery No. 
486, the Heavy- 
Duty battery that 
should be specified 
\ jor all loud-speaker 
. sets. 


\ DIFFERENT! 


For greatest economy all loud- 
speaker sets require the new 
Eveready Layerbilt “B” Battery 


Ir WILL pay you, in convenience 
and reliability as well as in dol- 
lars and cents saved, to use this 
remarkable battery. 


The reason for the Eveready 
Layerbilt’s surprising perform- 
ance lies in its exclusive, patented 
construction. No other battery is 
like it. It is built in flat layers of 
current-producing elements, mak- 
ing practically a solid block. The 
layers make connection with each 
other automatically, and occupy 
all available space inside the bat- 
tery case. Layer-building packs 
more active materials in a given 
area, and makes those materials 
produce more electricity for a 
given weight. 

Every loud-speaker set should 
use Heavy-Duty batteries, for 
they alone offer economy on mod- 
ern receivers. When you buy 
new “B” batteries be sure to get 
the Heavy-Duty size, and remem- 
ber that the Eveready Layerbilt 


has proved to be the longest 
lasting, most economical of all 
Heavy-Duty batteries. 

Our laboratories are continu- 
ally testing batteries and in all 
our tests we have yet to ‘ind a 
battery that is equal to the new 
improved and radically different 
Eveready Layerbilt “B” Battery 
No. 486. The development and 
perfecting of this remarkable bat- 
tery is an outstanding battery- 
building achievement. It is the 
result of many years’ experience 
plus the facilities and resources 
of the pioneer manufacturers of 
all dry cell batteries. 


NATIONAL CARBON CO., Inc. 


New York San Francisco 
Unit of Union Carbide and Carbon Corporation 





Tuesday night is Eveready Hour Night— 
9 P. M., Eastern Standard Time 


wear-New York wsat-Cincinnati xsp-Si. Louis 
wyaR-Providence wraM—Cleveland wrce—W ashinglon 
weeElI—Boston wwj—Detroit wov-Schenectady 
wtac-W orcester wWGn-Chicago wHas-—Lonisovilie 
wri-Philadel phia woc-Davenport wsn-Atlania 
wor-Bufialo wecof Minneapolis wsam-N askville 
wcaE-Pittsburgh St. Paul 
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In selling instruments of measurement 
the obligation is ACCURACY 


If you knew exactly which instruments you sold were to 
be arbiters of life or death—you could sel! to those buyers 
your best, and carry less accurate instruments for others. 
ut you never know when any particular instrument of 
measurement may become an instrument of destiny. 


The instrument you sell today may decide the fate of your 
community's most valuable citizen tomorrow. On the 
seller, on the maker of such instruments rests a heavy re- 
sponsibility. In indust : 
room while life hangs in the balance; on land, on sea, in 
the air when accuracy may mean life or death—Tycos in- 
struments are meeting their me faithfully. The 
Taylor Instrument Companies ma 

styles of Tycos Instruments used in the home, the hospital, 
the laboratory, in indust 
They answer questions of temperature—accurately. 


Taylor Instrument Companies 


CANADIAN PLANT 
* TYCOS BUILDING, TORONTC 














at its critical points; in the sick 


e over eight thousand 


, on land and sea and in the air. 


ROCHESTER, N. Y., U. S. A. 
MANUPACTURINO DISTRIBUTORS IN ORBAT 
BRITAIN, sHORT &K MASON, LTD., LONDON 




















Reaching for Higher Ratings 


Let machines count their product on Veeder Counters, 
and every gain in production-rate is a step toward 
higher records. Your machine is developed in just 
those details which make for a higher count. You 
bring out the best in machine design and the best 
efforts of the operator, by reaching for the production- 


rating held out by your 


This Small Rotary Ratchet Coun- 
ter (No. 6) counts reciprocating move- 
ments of the lever, as required for record- 
ing the output 
of many small 
machines. 
When the lever 
is moved 
through an 
angle of 40 to 
60 degrees, the 
counter regis- 
ters one. he 
further the 
lever is moved, the higher the 
number registered. A complete 
revolution of the lever registers 
ten This counter can be 
adapted to no end of counting purposes, 
by regulating the throw of the lever. 








Price, $2.00. (Cut nearly full size.) 
Small Revolution Counter of similar 
model, also $2.00. 


eee COUNTER 





This large RE-SET ROTARY RATCHET 
COUNTER records the output of punch 
presses, metal-stamping machines and others 
where a reciprocating movement indicates an 
operation. Registers one for each throw of the 
lever, and sets back to zero from any figure by 
turning knob once round. Provided with from 
four to ten figure-wheels, as required. Price 
with four figures, as illustrated, $11.50. (List.) 
Equipped with lock and keys to prevent tam- 
pering with the record, $2.00 extra. (Cut less 
than half size.) Set-Back Revolution Coun- 
ter of similar model, $10. (List.) 


The Veeder booklet will show you counters to register increased 
production at ANY machine. 


with the problem—in invention, engineering or manufacturing. 


The Veeder Mfg. Co., farntfCon 


Sent free to all who may meet 
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whether or not the loud- 
speaker is defective. If no results are ob- 
tained, turn off the “A”-battery switch, 
remove the tubes and by means of a volt- 
meter, check the voltage between the fila- 
ment and the plate contact springs of each 
socket. If satisfactory indications are had 
and no signal is heard, repeat with a simi- 
lar operation between the grid and filament 
contacts, using a pair of head phones in 
series with a 2244-volt battery in place of a 
voltmeter. Rather decided clicks should be 
heard when contact is made in each instance 
with the exception of the detector grid. 
Because of the fact that a high-resistance 
grid leak is used in the detector circuit, the 
click will be weak. 

The most difficult type of failure to deter- 
mine and locate is that caused by a high- 
resistance connection. This will cause the 
set to operate with unsatisfactory results. 
This sometimes mistaken as 
location trouble. A high resistance is pos- 
sible at any connection in the receiver. 
Soldered connections that were made by the 
use of a corrosive flux that has not been 
properly treated after the soldering opera- 
tion are probably the worst offenders. 
Weak mechanical springs in telephone jacks 
and switches may also introduce high-resis- 
tance connections. 


to determine 


condition is 


Short-wave Data 

A STATISTICAL staff at station WGY has 
completed the tabulation of thousands of 
reports regarding transmissions on a variety 
of wavelengths, extending over a period of 
eighteen months, during which time trained 
observers in all parts of the world made 
records of reception. 

A small percentage of the total reports 
dealt with the 15-meter wave transmissions. 
On this wavelength no reports were received 
regarding daylight reception within a radius 
of 900 miles, indicating an apparent skip 
distance of this magnitude. That is to say, 
the signals were projected into the sky but 
were not reflected back to the earth until 
they had traveled 900 miles. At night the 
skip distance of the 15-meter waves was 
1,000 miles. 

About 900 observations were made on the 
26.38-meter transmission. These indicated 
a day skip of 100 miles, which at night 
increased to 450 miles. These limits, how- 
ever, are not sharply defined, varying con- 
siderably from day to day. Although the 
signal characteristics beyond the limits of 
the day and night skips were not as erratic 
as those on 15 meters, the reliability was 
low at a distance of 3,000 miles. Beyond 


the region of uncertainty, the signal became 
more reliable and consistent. 

It was noted that at 2,650 miles the night 
signal-audibility is low, which might lead 
to the erroneous conclusion that the useful 
range was not greater than 3,000 miles, 


MARCH, 1927 











Underwood & Underwood 


This new direction finder has been 

developed by the engineers of the 

Bureau of Standards to cover wave- 
lengths from 39 to 3,300 meters 


according to engineers. As a matter of 
fact, reports from observers in New Zealand 
and Australia indicated better reception 
than that at most points in the United 
States. 

More than 5,000 reports were received 
regarding the 32.77-meter transmission. An- 
alysis showed the day skip-distance to be 
100 miles on this wave. This distance in- 
creased at night to 400 miles. 

The limit of the day range for this trans- 
mission could not be established definitely, 
due to insufficient reports beyond 2,650 
miles. Reports on the night transmission 
were received from all parts of the world, 
indicating a fairly consistent high average 
strength for the maximum distance obtain- 
able, that is, one-half of the earth’s circum. 
ference. 

The day and night audibility characteris- 
tics of 50.2-meter transmissions indicated 
that no skip distance existed at this fre- 
quency. The useful day range of this trans 
mission was definitely shown to be 1,10 
miles. The curve of night audibility indi- 
cates that at 2,650 miles the signal strength 
was still good. The analysis showed that 
reports from distances greater than 2,100 
miles were so erratic as to make it impos 
sible to determine the absolute useful limit 
of the night transmission. 

The attenuation of the day signal of 65.5 
meter transmission was not great. At 1,050 
miles the strength was fairly high, indicat 
ing that satisfactory reception might be had 
for 200 or 300 miles further. Actually this 
was not true, because fading, static and 
other factors which prove detrimental to 








Fotograms 





Dr. Graf Von Arco, German radio experimenter, in his research laboratory. 
Note the German tube, and how it differs from standard American tubes 
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Herbert Photos 
One of the latest direction finders installed on the deck of the English mer- 
chantship, Asturias. The apparatus is often called the “silent sentinel” 





Fifth and King Ave. Columbus, Ohio 
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antennas—long and short wave. In order 

to tune in station NAA, a wavetrap for each 

wave band is installed before the receiving 

set. Outside wires are sheathed in lead 

cable and the apparatus is shielded by me- 

tallic screens. A covered cable carries the 

signals to KDKA’s transmitter. 

Amateur Prefixes 

SHORT-WAVE amateur stations throughout 

the world use a prefix of one or two letters 

to designate the country in which they are 

located. For example, “U” before a call 

signifies that the station is in the United 

States, such as “U-8LQ.” 
The list of prefixes follows: 
A—Australia I—Italy / 
AU—Alaska IC—Indo China i 
B—Belgium J—Japan if 
BE—Bermuda JM—Jamaica, West / 
BN—Borneo Indies i 
BZ—Brazil K—Germany | 
C—Canada L—Luxemburg i 
CH—Chile M—Mexico | 
CR—Costa Rica N—Netherlands { 
CS—Czecho-Slovakia O-South Africa sa 

Berbert Photos D—Denmark P—Portugal a ~~. , i 

i Records in short-wave transmission E—Spain PE—Palestine ; 

7 and reception have been established F—France PR—Porto Rico : 

- by means of this apparatus on board FI—French Indo- R—Argentina z 

the Australiap ship Jervis Bay. Con- China S—Scandinavia agnetism an ; 

stant communication was maintained FM— Morocco SS—Straits Settle- : 
of with Australia on a trip from Lon- G—Great Britain ments ; 
nd don to Sydney. The wavelength GH—Ecuador TTS—French tr, ; 
on used was 34 meters and the power, GW—lIreland Africa e Ow an 

ed one-half kilowatts GX—Ireland U—United States 

‘ . H—Switzerland VC—India It’s magnetism that holds the pig iron to the business 

- good reception, caused the signal to become HU—Hawaii ©: Shots Tatil end of this powerful crane, but— 

le unreliable at points further than 1,000 miles - — - " : . 

\n- Te is trontesienss | ‘Ben alsieh naiiitiinn Antipodes a Goal It’s Yellow Strand Wire Rope that lifts the load and 

me ee eee ae ey eee " P : proves its economy by long, faithful service. 3 
curve shows only slight attenuation at all JAPANESE and Australian broadcasters : , 

im i z Gade willed * Mdada ‘delald to | ole ae mail Mea Metetadn Glen a ers Yellow Strand is made for heavy duty and makes its : 
distances to “, ’ mi es. Again, erratic re- ‘ er a new goa tor isteners 10 are s riv- best showing under unusually severe conditions— ; 
ports make it impossible to accurately fix ing for long-distance records. Station where great strength must be combined with enough 

ns- the limit of the night range. Accordingly, JOAK, Tokio Broadcasting Bureau, is rated elasticity and flexibility to stand the gaff. 

ly, the region beyond 1,600 miles must be con- at 1,500 watts. It signs off about 3 am. | For real, economical service, specify Yellow Strand 

90 sidered as an unreliable zone. Eastern Standard Time. The Japanese sta- in your next wire rope requisition and look for the 

jon The 109-meter waves behaved more in tions are confined to waves between 360 ahd | strand of yellow, It's your protection. 

Id, conformity with those of the broadcast and 385 meters. Motorists This company also makes al! standard grades of wire 

ge commercial channels than did any of the Listeners on the Pacific Coast report re- | Carry a Basline Autow- rope for all purposes. 4 

oad other frequencies used during the test. Day ception of station 3LO, Melbourne, Aus- | line in your car and ! 

oad and night audibilities were quite rapidly tralia, on 371 meters, also 7ZL, at Hobart, safeguard your spare tire BRODERICK & BASCOM ROPE co. : 
attenuated, the former reaching a lower use- on 390 meters. These stations are generally — gpa 8 805 oo First Street, St. ey a ot : 

ris- . oo 1, al . - early S = Saas stween 2 | ock, oth are made Eastern Office and Warehouse: 68-70-72 Washington St., ork City h 

e- ful limit at 400 mile s, while the latter was “e aight pcm resin Lal anc of Céitn Gent, ae Western Office: Seattle Factories: St. Louis and Seattle } 

; sufficient to furnish a satisfactory signal for 9% oclock, Eastern Standard Time. . your accessory dealer. Authorized Dealers in all Industrial Localities ; 

Te 1,000 miles. After the majority of California stations ’ ; : 

ns- “a sign off for the night, KGU, Hawaii, can 

00 Trapping Waves often be heard on 270 meters. The power iF 

di- THE reception of time signals from sta- rating is 500 watts. ; 

sth tion NAA at Arlington for rebroadcast on nae raed ; 

hat KDKA’s 309-meter wave entails an elaborate To Move NAA Radiophone if 

100 trapping and shielding system. The receiv- In an effort to minimize interference 

0s ing set is located about 100 feet from the among broadcast listeners, the radio-tele- 17 

nit transmitting station and utilizes two sets of phone unit of NAA will be moved from PE 
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‘at: 

- “WONDER” Cold Pipe and Tubing Bend 

: . pe ubing ers 

his CRAFT CAMERA CRAFT Do Not Crack, Flatten or Crimp the Pipe 5 

nd |} A Monthly Photographic Magazine ; 

to ie covers all phases of photography, is 
pr att, 1, interesti and | 
IS Cents the Copy $1.50 by the Year aa 
Samfle copy on request re 
Camera Craft Publishing Company d 
703 Market Street - San Francisco, Cal. H| 
, 
CHARGE BATTERIES! + 
Make money rapidly! You can do it with the slave for work, 4 
the new Model “BT” i] 
SCIOTO 4 
| 3 
BATTERY 1 
CHARGER 
: 
Complete with bulb. hf 
Current_caanot back- : 
flow. Charges 1 to 17 a 
batteries at a time. 
25-60 Cycle, 110 Volts 7 
A.C, or D.C, j 
$50 
ro percent additional } 
charge west of Rock- : 
ies. From your Jobber ‘ 
or Order Direct. : 
All contact points enclosed for safety in woven cane 4 
design metal casing. Only ammeter, switch and dial con- ] q 
trol handle exposed on polished aluminum face. i 
THE ADAMS-BARRE CoO. ; 
4 
4 
5 
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Crowning Adventure 
|| of Burgess Radio Batteries | 
| They Flew Over the North 
Pole with Byrd 
CPN May 9, 1926, history was 
made— American history— 


| World history—undying history. | 
Lieut. Commander Byrd, in his 

|| fearless 1g00-mile flight across the 1 
top of the world, adds another 
|| thrilling triumph to the long, proud 
list of American achievements. 
Radio went along, for radio has 
become vital to the lives and 
| success of explorers and adven- 

|| turers, Burgess Batteries went | 

along, sharing the fate—sharing || 

the Tesishios and the glory of 

} 














Commander Byrd, the Detroit 
Artic Expedition, and Capt. 
Donald MacMillan. 


It is eminencly significant that in these 
giorious diumphs of American courage and 
American equipment where the test of men \ 
and their tools was the test of the survival of 
the fictest, thet the standard products of the 
Burgess Batrery Company were selected, 
used and “carried on" under extreme and | 

{un precedented condiuons. ) | 


Burcess Battery Company 
GENERAL SALES Orrices: CHICAGO 
Canadian Factories and Offices: } 

Niagara Falls and Winnipeg 














BURGESS 


RADIO BATTERIES 














N] Solvents | 
fer your problems | 
Butanol (Normat uty! aicono | 


basic material for many valuable | 

compounds. Essentia! ingredient | 

in modern lacquers. 
Acetone, C. P. 


the universal solvent. 


These and other C. S. C. solvents, avail- | 
‘ able in any quantity and at attractive 
prices, are rich in opportunities for the | 
alert investigator. | 
Interesting descriptive pamphlet on request 
yA Commercial Solvents Corporation 


1400 First Street Terre Haute, Ind. 
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The current-supply devices for the filament and plate circuits of this five-tube 


power set are located at the ends of the base. 


The set operates entirely from 


the alternating-current house-lighting circuit 


Arlington, Virginia, to the navy yard in the 
southwest section of Washington. The trans- 
mitter will continue to operate on 435 meters 
and will broadcast weather reports, time 
signals, agricultural information and Gov- 
ernment reports. 

Moscow Signs Off with Carillon 

Moscow now has a, broadcasting station 
operating on the 1,450 meter wavelength 
and using the call letters RDW. The power 
output is rated at 12 kilowatts. 

The waves of this station are said to 
reach the British ether, making difficult the 
reception of code signals in the vicinity of 
1450 meters. At the same time English 
broadcast listeners say that the German 
transmitter at Konigswursterhaven blankets 
the talks and music from RDW, although 
the stations work on different wavelengths. 

Moscow usually signs off about 10 P.m. 
with the pealing of the Internationale on 
the Kremlin carillon. 


New Yorker Picks Up 436 
Broadcasters 

MANHATTAN ISLAND, many 
steel buildings, is not so bad for long-dis- 
tance radio reception, according to William 
A. Snead of 179th Street, who reports that 
he has logged 436 different broadcasting 
stations, 

He said: “To date I have 368 verifica- 
tion stamps and quite a number due. About 
twenty stations do not issue stamps. Those 
from distant points include: California, 10; 
Oregon, 1; New Mexico, 1; Wisconsin, 14; 
Texas, 11; Canada, 15; Cuba, 1; Porto 
Rico, 1 and Mexico, 2. Of 44 received from 
Illinois, 28 are from Chicago. My location 
is in the heart of New York City, among 
the ‘cliff dwellers,” with about 15 aerials 
on the roof and thousands within a small 
area, most of them emitting squeals and 
howls. Within the metropolitan district 
there are 47 stations, most of them broad- 
casting each night, and they form a barrage 
that requires considerable manipulation of 
the dials to get through their waves; in 
fact, some of the stations are so powerful 
they blanket about 15 degrees on the dials. 
I have logged 436 stations. 

“It would appear that those living remote 
from the great centers of broadcasting 
should have a collection greatly exceeding 
this one of mine.” 





despite its 


New Direction Finder 

Tue rapid increase in the range of wave- 
lengths used for radio transmission pur- 
poses has created the need for a direction 
finder which will function over a wide band 
of frequencies and yet be portable and sim- 
ple to operate. To meet this requirement 
such a finder has been developed by F. W. 


Dunmore of the Bureau of Standards, which 
operates over the band from 3,300 to 39 
meters, 

In Mr. finder, a 
aluminum box contains all the receiving 
apparatus, including batteries, with the ex- 
ception of the direction-finder coil which is 
supported on a bakelite shaft extending 
through the box and rotated by means of a 


Dunmore’s shielding 


hand-wheel under the box. 

The direction finder is of the simple ro- 
tating type. Automatic features are pro- 
vided so that only a single tuning and a 
The re- 
ceiving set is a super-heterodyne which em- 
ploys a standard Signal Corps amplifier. 
The controls are reduced to a single one 
by mounting the main tuning condenser and 
the heterodyne-generation tuning condenser 
on the same shaft. The latter condenser 
has connected in parallel with it an auxiliary 
condenser of slightly smaller capacity oper- 
ated by means of a cam which may be 
slipped on the shaft carrying the two tuning 
condensers. 

The wide wavelength range is made pos- 
sible by a set of seven interchangeable plug- 
in direction-finder coils, each with a corre- 
sponding heterodyne generator coil and a cam 
for operating the auxiliary tuning-condenser. 
Another automatic condenser is connected 
in parallel with the main tuning condenser. 
Its function is to compensate for the de- 
tuning effect produced at the higher fre- 
quencies when the balancing condenser is 
operated. The center of each direction- 
finder coil is grounded to the shield when in 
use. A small, telescoping brass rod extend- 
ing vertically through the center of each 
direction-finder coil, and connected to the 
movable plates of the balancing condenser, 
serves as an auxiliary antenna for the pur- 
pose of sharpening the point of minimum 
signal. Means are provided so that bear- 
ings may be taken with respect to magnetic 
north. 


single balancing control are used. 


“B” Eliminators 

Basep upon a survey of “B” eliminators, 
the American Mechanical Laboratories have 
issued a list of suggestions for operation, 
trouble shooting and remedies in these de- 
vices. It is pointed out that a “B” elimina- 
tor must be properly designed and con- 
structed if it is to give satisfactory service. 
especially over a considerable period of 
time. Engineers explain that a really good 
eliminator is costly, for the reason that it 
incorporates a powerful transformer, choke 
coils, condensers, and resistances. As with 
everything else, one gets precisely what one 
pays for in buying a “B” eliminator; and 
trouble starts with the purchase or the con- 
struction of an inferior grade of device. 

“*B’ eliminators,” says the report, “are 
now made in the standard and heavy-duty 
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FINGERPRINTING 
IN 


INDUSTRY 


A number of large indus- 
tries have adopted finger- 
printing as a means of 
positive identification. 


*, 
* 
o, 
* 
2 


So its scope of usefulness 
has developed beyond the 
detecting of criminals. In 
consequence fingerprint 
experts are much in de- 
mand in Industry, as well 
as among Peace Officers. 


Od * Oo 


One of the best known 
American authorities on 
the subject is FREDERICK 
KUHNE, formerly a mem- 
ber of the New York Police 
Department. His book— 


THE 
FINGERPRINT 
INSTRUCTOR 


is the recognized text-book 
on fingerprinting. 


Anyone with the slightest 
degree of interest in the 
subject will find the book 
highly entertaining and 
instructive. 


oo > 


Develops through easy 
stages from the actual tak- 
ing of the print to their 
scientific classification. 


o> & 


In a word ‘‘It will make 
you an expert.”’ 


$3.15 postpaid 


SCIENTIFIC AMERICAN 
24 West 40th Street 
New York 
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models, the 
tory for the 
the latter is intended for receivers employ- 
ing the power tubes. It is unfair to expect 
heavy-duty service from a small eliminator. 

“In building a home-made ‘B’ eliminator, 
none but the best components should be 
employed. It is good practice to buy a kit 
of parts, rather than scattered units, in 
order to have the benefit of skilled engineer- 
ing and research. Here, again, it is well 
to remember that good products cost more 
money but insure reliability and lasting sat- 
isfaction. 

“Any make of good ‘B’ eliminator should 
operate the usual receiving set silently and 
with just as satisfactory volume as the ‘B’ 
battery. However, if a hum is detected in 
the reception, it may be due to mechanical 
vibration from the eliminator, or to electro- 
magnetic induction. In either event, the 
eliminator should then be 
distance from the receiver.” 


placed at some 


Farm Programs Planned Along 
Specified Lines 

Tue technique of preparing material for 
radio broadcasting is one of the fine points 
in winning and holding the appreciation of 
radio audiences, according to Sam Pickard, 
chief of the radio service, United States De- 
partment of Agriculture. 

“Certain rules must be observed by the 
radio writers in preparing the material to be 
broadcast.” said Mr. Pickard. 

“The subject matter must have ‘teeth’ in 
it—real punch in the form of fresh, new, 
helpful information. ._The program maker 
dare not bore his audience with restatement 
of old facts. He must sense the questions 
his audience may be asking, and without 
waste of words or attempt at oratory. 

“Information must be clearly and _ inter- 
estingly presented. Every fact must be 
dramatiz 1 to the fullest extent—be pre- 
pared v.th a friendly tone and ring true 
when spoken. All scientific terms and words 
are eliminated. 

“The radio program maker edits both with 
his ears and eyes to determine whether the 
copy ‘speaks smoothly.’ He reads it aloud 
to test its ‘ear quality,’ for words and sen- 
tences easily read may sound awkward when 


spoken. Difficult consonants are avoided. 


Construction is simplified. It is the lis- 
tener’s ear, not his eye, that must be made 
to register. 


He must be made to feel that 


former proving quite satisfac- 
usual run of receivers, while 
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‘visited with,’ 
Dignity in the 
Cleverness must be 


he is being ‘talked to’ or 
rather than ‘lectured at.’ 
program is essential. 
genuine. 

“But all these efforts are 
concludes Mr. Pickard, 
the microphone is pleasant, friendly and 
effective. The microphone artist must show 
genuine interest in his audience and subject 
matter.” 

Commenting further on educational pro- 
grams, he said that the best time of day 
for sych features is a matter on which 
opinions differ. The Department ot Agri- 
culture prefers the noon hour, preferably 
12:30 to 1, for farm programs. The second 
best time -from 6:30 to 
7:30. The later evening hours, he believes, 
should be reserved for music. 


of no avail,” 
“unless the voice at 


is early evening 


Evening is 
the time for folks to enjoy themselves with 
entertainment and forget working-day prob- 
lems. 





2L0’s Echo Room 

ENGINEERS at station 2LO, London, have 
built a special room which they call the 
“echo room.” It has no draperies nor any 
objects likely to act as impediments to the 
natural echo. 

A loudspeaker designed to give as perfect 
reproduction as possible is located in this 
room and a microphone re-collects the trans- 
mission, which is conducted back to the 
control room to join the original output 
from the studio. 

The artificial echo is imposed on dance 
music, orchestral work, octets, ballad con- 
certs and opera, but never on speech. It 
is possible to produce almost any desired 
effect by changing the number or positions 
of the amplifiers and microphones. 





Signals Strong at Antipodes 

HERTZIAN waves travel best over that sec- 
tion of the globe which is in darkness. If 
the receiver is in the daytime half of. the 
earth near the boundary between day and 
night, it has been estimated that the signals 
travel through the darkened hemisphere 
rather than over the shorter route in which 
daylight prevails. Signals are stronger at 
the antipodes than at intermediate points, 
probably because of a meeting of the sig- 
nals from many paths. There are certain 
wavelengths on which it is possible to re- 
ceive at the antipodes throughout the 24 
hours. 





Herbert Photos 





Radio research engineers at the Hartley Laboratory, Columbia University, New 
York City, testing various types of reproducers in a search for the perfect loud- 


speaker. 


It was in this laboratory that Major Edwin H. Armstrong worked 


when he developed the early regenerative vacuum-tube circuits 
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Better Power For 


Your Entire Production 


R your full line—trucks, 

busses, tractors or industrial 
machinery— Wisconsin has the 
right motors, Sixes or Fours, 20 
to 120 H.P., to give each type 
better power. 


+ 





+ 





+ 


With their specialized overhead- 
valve design, their close toler- 
ance construction, these great 
motors yield, consistently, “More 
Power per Cubic Inch,” and 
show, invariably, increased econ- 
omy of fuel and oil, more work 
between overhauls, less lay-up 
time. 


¢ ¢ 





+ 


We will be glad to supply any 
interested executive with the 
facts of performance and econ- 
omy—proved for manufacturer, 
dealer and operator. 





Wisconsin Motors are manufac- 
tured in a full line of Sixes and 
Fours, with power range from 20 to 
120 H.P. for trucks, busses, trac- 
tors and construction machinery. 











WISCONSIN MOTOR MFG. Co. 
MILWAUKEE WISCONSIN 
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AN 
OPPORTUNITY 


HE Kokomo Brass 

Works, an industrial 
concern of thirty years’ 
experience and of the 
highest standing, wishes 
to consider articles to 
manufacture in brass, 
iron or any other metals. 
We are particularly in- 
terested in specialties of 
various kinds. Will con- 
sider manufacturing on 
royalty basis or outright 
purchase. Of course, only 
articles of merit will be 
considered. We also 
solicit your inquiries on 
articles be manufac- 
tured on a contract basis. 


to 


THE KOKOMO BRASS WORKS 


Department S$ 


KOKOMO INDIANA 














Which Is Best ? 


To buy a substantial Stewart Fence, get 
the benefit of its guarding protection in 
preventing petty theft and other depre- 
dations about your factory, or pay as much 
or more through losses and still have noth- 
ing for your outlay, except a continuance 
of this annoyance and expense. 


IRON 
AND 
FENCE 


Wide choice of designs of Iron Fence or 
Chainlink Fence galvanized after weaving, 
allows the selection of just what suits your 
needs 


Let us quote you on your requirements. 


THE STEWART IRON WORKS COMPANY 
Ineorporated 
244 Stewart Bieck, Cincinnati, Ohio 


“The World's Greatest fron Fence Builders’’ 

















| becomes a morning star. 


SCIENTIFIC 


Experimental Station Uses Call 
2XN 
A NEW experimental radio station for the 
development of broadcasting apparatus has 
been built at Whippany, New Jersey, twenty- 
five miles from New York, by the Bell Tele- 


phone Laboratories, Inc., using the call 
letters 2XN. 

The first development work will be in 
connection with transmission tests on a 50- 
kilowatt installation now in the course of 


construction. Tests will be made after mid- 
night so that the station will not interfere. 


Two 250-foot steel towers will support the 


AMERICAN 


antenna system. The masts are set well out 
in front so that the building will be away 
from the denser portion of the field of the 

In addition to the tests on broad- 
apparatus, a will be made 
concerning transmitting systems for use in 
There is a shortage of de- 
this subject, 


antenna. 
casting study 
broadcasting. 
tailed design information on 
and further tests are expected to produce 
worthwhile results. 

Other important problems that arise from 
time to time regarding broadcasting will be 
taken into consideration and their solutions 
effected if possible. 


The Heavens in March | 


By Prof. Henry 







At 11 o'clock: Mar. 8 
At 1014 o'clock: Mar. 16 
At 10 o'clock: Mar. 23 


Norris Russell, Ph.D. 


At 9 o’clock: April 7 
At 8% o’clock: April 14 
At 8 o'clock: April 22 


At 91% o’clock: Mar. 29 


NIGHT SKY: MARCH AND APRIL 


The Heavens 

N our view of the stars this month we 

find Leo high in the south, as our map 
shows. The Great Bear is just to the north, 
but- beyond the zenith, so that one must 
turn well. Below it, 
further northward, are the Little Bear and 
the Dragon, with Cassiopeia and Cepheus 
low down on the horizon. 

The western sky is brilliant, with Taurus, 
Orion, and Canis Major low down, and 
Auriga, Gemini and Canis Minor higher up. 
Taurus, adds to the dis- 


about-face to see it 


Mars, which is in 


play. 
The region in the south below Leo is 
dull, although Hydra stretches its great 


Virgo and Bootes brighten 
Hercules are in 


length across it. 
the east, and Corona and 
the northeast. 
The Planets 

Mercury is an evening star the 
month begins, and should be easily seen, as 
hour and a half later than the 
He is, however, swinging rapidly along 


Ww hen 


it sets an 
sun. 
his orbit into line between us and the sun, 


and, on the 13th he passes through conjunc- 


| tion (well north of the sun in the sky) and 


By the end of the 
month he rises an hour before sunrise, and 


| is again visible. 


Venus, too, is an evening star, but re- 
mains so all through the month, and grows 
brighter and brighter. On the 3lst she re- 


mains in sight until nearly 10 P.M. and is 


' very conspicuous. 


Mars has lost almost all of his glory, and 
shines only as a star of the first magnitude, 
rather fainter than Aldebaran. It will be 
easy to compare the brightness of the two, 
for the planet is in Taurus, and 
north of the star at a distance of about 7 
degrees on the 12th. 

Jupiter is in conjunction with the sun on 
the lst and is invisible, except as a morning 
star at the end of the month. Saturn is 
past his western quadrature, but is far south 
and rises about midnight. He is in Scor- 
pio, and is almost exactly north of Antares, | 
at a distance of a little less than 7 degrees 
on the 18th, just at the time when he is 
apparently stationary in the sky, before he 
begins his retrograde are toward opposition. 
Uranus is in conjunction with the sun on | 
the 15th, and is quite invisible. Neptune | 
is in Leo, just past opposition and well | 
observable. 


passes 


The moon is new at 2 P.M. on the 3rd, 
in her first quarter at 6 A.M. on the 10th, 
full at 5 a.m. on the 18th, and in her last 
quarter at 7 A.M. on the 26th. She is near- 
est the earth on the 4th and farthest away | 
on the 18th. During the month she is in 
conjunction with Jupiter on the 3rd, Mer- 
cury and Uranus on the 4th, Venus on the | 
5th, Mars on the 9th, Neptune on the 15th, 
Saturn on the 24th and with Mercury and | 
Jupiter again on the 3lst. 

The conjunction with Saturn is close and 
an occultation of the planet will be visible | 
in South America. 
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The 
Origin 
of 
Reflecting 


Telescopes 


We have to thank Sir Isaac Newton 
of gravitation fame for our first re- 
flecting telescope. There has been much 
discussion as to whom credit is due for 
our refractory telescopes, but the rec- 
ords are quite clear as to the origin of 
the reflector. Sir Isaac constructed his 
first instrument in 1666. 


It is indeed peculiar that an instru- 
ment dating back to 1666 is so little 
known except among those intimately 
interested in We venture 
to state that if you asked the first ten 
men you met on the street what a re- 


Astronomy. 


flecting telescope was you would get an 
evasive answer. If it were explained to 
these same ten men just what a reflect- 
ing telescope is and how cheaply any 
amateur could build wonder 
how many of the ten would not soon 
be testing their skill. 


one, we 


To the average man the heavenly 
bodies are mere vagaries; he knows they 
exist, having been taught as much. If 
a man tells you he has a good horse 
that he will sell, right away you say 
“let 


me see the horse.” But if your 
instructor tells you a long story about 
Mars, Saturn, or the other 
heavenly bodies, you ask no questions. 
There the slightest doubt that 
he is right, but why not apply the rule 
of the horse? 


any of 


isn’t 


We admit there is a possible reason 
for this attitude, for up to now there 
has been nothing that would tell the 
amateur how he could build a telescope, 
and even if he had the ingenuity to do 
this on his own initiative, he was un- 
able to get the proper material, not 
knowing the sources. 


These questions have been recurring 
from time to time with the Editors of 
the Scientific American. They finally 
came to the conclusion that the subject 
was something that should go on rec- 
ord. The fancy became a fact with 
the appearance of Amateur Telescope 
Making. We can now offer 


Amateur 
Telescope 
Making 
at $2.00 postpaid domestic 
or $2.15 postpaid foreign 


A set of STAR MAPS* covering the 
year with each book. 


SCIENTIFIC AMERICAN 
24 West 40th Street 
New York 
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Science or Pseudo-Science? 


Last year the well-known Hindoo writer, 
Sir Jagadis Bose, published a semi-popular 
work entitled “The Nervous Mechanism of 
Plants.” Sir Jagadis has long been known 
as a lecturer in botany and has visited 
America in this capacity on several occa- 
sions. To plants he ascribes feelings, sen- 
sations and other qualities which have 
already been eagerly seized upon and elab- 
orated by sentimental “old ladies” of both 
sexes and by pseudo-scientists who obviously 
prefer sensationalism to scientific accuracy. 
Sunday supplements of metropolitan news- 
papers, magazines with leanings toward the 
occult and certain foreign scientific publica- 
tions alike have “fallen” for this sort of 
thing. 

When confronted, they answer that rep- 
utable scientists have given approval to the 
opinions of the Hindoo writer. This is true, 
but it is not the whole truth: science in the 
twentieth century has become so utterly ram- 
ified and so immense in scope that in the 
average case, a physicist, a chemist or an 
astronomer is little better fitted to assess the 
worth of intricate research work in botany 
than is a non-scientist, and they should not 
do so publicly. Those who accept Bose’s 
theories should not omit to consult a botan- 
ist, for the subject involved is botany. 
Botanists do not agree with Bose. 

Dr. D. T. MacDougal, Director of the 
Desert and Coastal Laboratories of the Car- 
negie Institution, and Corresponding Editor 
of the Scientific American, and his assis- 
tant, J. B. Overton, have issued the following 
statement concerning the work of the roman- 
tic Hindoo philosopher: 

An examination of the assertions of 
Sir J. C. Bose that sap is pumped up- 
ward by the pulsating action of living 
cortical cells has been made. Bose’s 
claims as to the rate and mechanism of 
sap movements ignore well-established 
anatomical and mechanical facts, and 
are based upon imagined but impossible 
hydrostatic action of living cells. No 
single direct observation nor any meas- 
ure of pulsatory action has even been 
made by Bose, yet his explanation of 
the ascent of sap is based on such an 
idea. 

It seems to be plainly evident to most 
beginners in botany that the drop of 
water applied to one smoothed end of a 
saturated branch is not identical with 
the drop appearing at the other end 
almost instantly, or that when water under 
pressure is turned into a hundred feet 
of filled garden hose, the instantly re- 
sulting stream from the nozzle is not 
made up of water that had traversed 
this distance in a second, yet Bose’s 
estimates of sap flow are based on ridic- 
ulous assumptions that the erection of 
flagging leaves is due to water passing 
from the base of stems to these organs 
at rates as high as 70 millimeters (2% 
inches) per second or as much as 70 
meters per hour. (See Bose, “The 
Physiology of the Ascent of Sap,” 1923.) 

Bose’s conclusions that the wood 
serves as a reservoir from which living 
cells draw water and pump it by pul- 
Sating action—not through the wood, 








but from protoplast to protoplast at the 
rates given, would imply transfer through 
two to four hundred cells per second 
and is too fantastic to be the subject of 
serious comment. 

To ascribe rhythmic variations in 
galvanometer readings connected with 
electric probes pushed into cortical 
layers as due to hydrostatic pulsations 
is to throw aside all of the safeguards 
of research. When Bose’s suggestion 
that these pulsations may be the result 
of stimulation by friction of the roots 
with soil particles it is realized that 
the passage from pseudo-research to in- 
fantile fancies is any easy one. 

A sympathetic exposition of the Bose 
Institute in Calcutta, India, and of the 
work of its director, reprinted in The 
Garland for May, 1926, (edited by the 
Palace Tutor Udyar Kralayam), includes 
the following passage: “For the mys- 
teries of Nature are probed in Sir Jaga- 
dis’s institute not by study of libraries 
or by mechanical experiments, but pri- 
marily by communion with the unseen 
and the unknown. Inspiration, imagina- 
tion, intuition, vision, this is an even 
more romantic touch.” 

The correctness of this character- 
ization is attested by every page of 
Bose’s book on the ascent of sap, which 
is utterly lacking in scientific signifi- 
cance. Such books appearing on the 
lists of scientific publications constitute 
a menace and danger to sound science. 

Since the acceptance of Bose’s work 
in America has been widely proclaimed 
in the popular press of Great Britain, 
we are led to say that such recognition 
of Bose’s work on the ascent of sap and 
the nervous mechanism of plants has 
been confined to palace tutors, prime 
ministers, political propagandists and 
literary reviewers whose capacity for 
judgment, motives and purposes may not 
be adequately discussed here. 





Texan Makes Telescope 


A reflecting telescope having axes made 
from Ford motorcar axles, as described in 
the Scientific American book, “Amateur 
Telescope Making,” has been completed by 
Mr. C. A. Howard of the Dallas Astronom- 
ical Society, 3120 Princeton Avenue, Dallas, 
Texas. Mr. Howard sends us the following 


description of his instrument: 

Among the essentials of an efficient 
telescope is the rigidity of the working 
parts in relation to one another. In 
the mounting of this instrument of 12% 
inches clear aperture and 100 inches 
focal length, this feature was carefully 
considered. The pedestal rests on a 
concrete base, one cubic yard of gravel 
being used in its construction. 

On top of the pedestal a two-inch 
wide-pattern return pipe-bend, is mount- 
ed. This is held in place by means of 
the metal straps of a two-inch pipe 
saddle. On either end of the return 
bend there is a two-inch pipe tee, whose 
threads have been milled out to receive 
the polar axis. This was tigatened in 
position with set scrervs. By loosening 
the straps, the return bend can be ele- 
vated to any angle desired, according to 
latitude. 

Motion in azimuth may be obtained 





AMERICAN 215 








Non-Skid Hi-Type 
Solves Heavy Trucking Problems 


To protect heavy, valuable cargos; to place more rubber, 
more cushioning under trucks; to provide tires that take 
hold on wet, oily, slippery pavements, in dirt, mud, sand; 
to be prepared for long, steady hauls; to mate sure ahead 
of time that your tire costs will be low—equip your 
trucks with Firestone Non-Skid Hi-Type Tires. Phone 
your local Firestone Dedler today. He is ready to render 
immediate service on tires for every kind of hauling. 


MOST MILES PER DOLLAR 





irestone 


TRUCK TIRES 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER . Wipmesbinand, 


— The Midget ~ CHEMISTS | 























“Fi ive. in-One’ . StideRule OUR NEW CATALOG OF 
is a combination Mannheim, Polymetric, : 
Low Log. Binary. Add and Subtract Slide Laboratory Apparatus and Chemical: 
Rule t will, inatantly add, subtract > 
Oo and divide any combination of (1000 illustrations) containing a com- 
je numbers. » mixed num : : sri 
bers and Gives every root plete line, is now ready for distribu 
purer, also Logs, Stage and Tangents, tion. Sent on receipt of 25¢. RADIO 





CATALOG, (100 pages) liberal dis 
counts, 10c. 
‘TORY MATERIALS COMPANY 


v 
scales on white celluloid. Size 4 in. Ap- 
proved and adopted by colleges. Price 
with instructions, $1.60. Pocket Case 50c 
tra, Cash or C.O.D. © Free 











. . LABORA’ 
(Patented 1-17-22) GILSON SLIDE RULE CO., Niles, Mich. 637 East 7ist Street Chicago, U.S. a. 















RIFLE, Mode! 1903 
Offered without bayonet. Price $19.50. Packing 
charge 50c extra. Used gun sling 50c. Bal) catridges 
$3.50 per 100. New 1927 itlustrated catalog, 350 
pages. showing all American guns and pistols since 

775, with other Army and Navy equipment, mailed 
50c. Special new circular for 2c stamp. Est. 1865 
Francis Bannermah Sons, 501 B’way, N. Y. City 


PATENTS 


TRADE-MARKS 
* DESIGNS 
FOREIGN PATENTS 


MUNN & co, || Aubin Absorbine Jr 


Changing weather often brings muscu- 
lar or rheumatic pains. Absorbine, Jr. 
will give prompt relief. 

Always keep Absorbine, Jr. handy— 
it is a dependable “first aid”. Read 
“Timely Suggestions”, packed with 
each bottle. 

Send for free trial bottle 
W. F. YOUNG, Inc. Springfield, Mass. 


Absorbine J 

















PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


SCIENTIFIC AMER. BLDG. 

24-26 West 40th St., N. Y. C. 
SCIENTIFIC AMER. BLDG. - Washington, D. C. 
TOWER BUILDING - - - Chicago, Ill. 
HOBART BUILDING - - San Francisco, Cal. 
VAN NUYS BUILDING - Los Angeles, Cal. 


r 





Books and Information on Patents 
and Trade-Marks by Request. 
Associates in All Foreign Countries. | 








THE ANTISEPTIC LINIMENT 























FORT 
SHELBY 


DETROIT 


Less than 5 minutes walk from 
wholesale, retail, financial 
and theatrical centers 


The seasoned traveler thinks al- 
ways of the Fort Shelby in con 
nection with Detroit. He knows 
that there he can be sure of a 
quiet, comfortable room at a rea- 
sonable price, of sincere courtesy, 
of widely-famed food at moderate 
cost. The Fort Shelby has the orly 
Servidor equipment in Detroit. 
This protects you from 
needless intrusion of employes and 
excessive tipping. Rail and water 
terminals are convenient. 


feature 


Rates $2.50 up. Servidor serv- 
ice. Fort Shelby Garage close by. 


W. G. McKay 


Assistant Secretary 














p07tez CIGARS 


-MADE AT oh Ww EST 


Nea STEEL STAMPS 


THE “SCHWERDTLE STAMP CO. 










Mil 


METAL CRECKS 











Makes fine lines 


BRIDGEPORT, CONN. 
THIN 
N INIOQUE / LEAD 


COLORED PENCII 





for 
Figuring 
Checking 
Underscoring 
Blueprints, 
etc. 


Useful to 
everyoue 


Colors 


Blue Purple Pink 

Red Brown Lt. Blue 
Green Orange Lt.Green 
White Yellow Maroon 


At dealers or write direct 


American Pencil Co., 217 Fifth Ave.N: . 3 
Makers of the famous VENUS Pencils 

























SCIENTIFIC AMERICAN 


MARCH, 1927 











Mr. Howard’s twelve-inch reflecting telescope. The hand-wheels facilitate smooth 
. P . 
motions of the various parts 


by applying a pair of six-inch pipe 
tongs to the pedestal and turning it to 
the desired point. This is only for pur- 
poses of initial adjustment. 

The declination and polar axes were 
made from the axles and housings of a 
Ford automobile. There is no slow- 
motion gearing, but the brake drums 
with brakes enclosed can be used with 
such a degree of nicety that a handle 
placed on the tube near the eye-piece 
enables the observer to move the instru- 
ment with ease. The necessary friction 
is applied to the brake shoes with the 
aid of hand-wheels, as shown in the 
accompanying illustration. These wheels 
proved to be much better than thumb- 
screws. The large hand-wheel on the 
lower end of the polar axis is used as a 
quick setting device. 

Instead of making a cradle for the 
tube of the telescope, a two by twelve- 
inch standard pipe saddle was used. 
The two wide straps hold the tube with 
the utmost precision and rigidity. 

The counterbalance was made from a 
ten-inch dresser pipe-coupling, on either 
side of which a disk of one-eighth-inch 
sheet iron is bolted. This element is 
very heavy itself and since it is hollow, 
lead was poured in to make the neces- 
sary balance complete. A two and one- 
half-inch floor flange is bolted on one 
side of the iron disk for fastening the 
counterweight to the end of the declina- 
tion axis. 

The tube of the telescope is made of 
16-gage galvanized iron and is eight feet 
long. The mirror is permanently mount- 
ed in a specially made drum-like shell 
with one-inch angle-iron flange riveted 
on its edge. On the back of this are 
the adjusting screws, used to train the 
cone of reflected light rays on the prism. 

Images of extremely faint objects can 
be seen with the best of definition. 
Among these are the individual stars of 
the great cluster in the constellation 
Hercules, many faint stars and nebulae, 
and a number of double stars which are 
commonly difficult to separate. The in- 
strument is the largest in the United 
States south of latitude 33 degrees. 

The writer desires to express his ap- 
preciation and obligation.to Dr. A. D. 
Laugenour for his constant help and 
suggestions given to make the instru- 
ment a success. 


A Goal Worth ‘Striving For 

The promise of a better world to live in 
are contained in a prose poem, written by 
one of our old readers, Walter G. Clark, an 
engineer who sees far over the immediate 
practical problems of our workaday world. 
How Mr. Clark came to write this poem— 
but let Mr. Clark tell it: 

Mr. Orson D. Munn, Editor, 

Scientific American. 

My Dear Mr. Munn: 

I am one of the diminishing number 
of oldtimers who has been a reader of 
the Scientific American since the days 
of its youth. 





The Scientific American began com- 
ing into my possession in 1884, and I 
have always felt that during my early 
youth, the Scientific American exerted 
a very strong influence upon me and in- 
clined me toward engineering and scien- 
tific work. To me it is the most read- 
able and interesting of the American 
publications. 

About two years ago, I saw in the 
Scientific American a paragraph en- 
titled “Today and Tomorrow.” That 
paragraph started me on a train of 
thought and as a result I wrote a few 
observations which I have termed “Yes- 
terday, Today and Tomorrow.” I am 
enclosing a copy herewith. 

The editors of several periodicals and 
magazines have requested permission to 
publish this, but inasmuch as your pub- 
lication suggested the idea to me, 
have felt that I would prefer to see it 
appear in the pages of my old friend, 
the Scientific American. If you deem 
it worthy of space in your publication, 
I shall be glad to have you use it. 

Trusting that the Scientific American 
may continue to appear and be of bene- 
fit to many generations yet to come, I 
remain 

Very sincerely yours, 
!, G. Clark, 
Los Angeles, California. 


Yesterday, Today and Tomorrow 
Yesterday 

Man power built the pyramids; 

The sweating bodies of galley slaves 
propelled the ships; 

The straining muscles of the ox broke 
up the sod; 

Human backs, bent by labor, gleaned 
the fields and thrashed the meager yield 
of grain; 

Tired fingers, spurred on by duty, 
prepared the fiber, spun the thread and 
wove the cloth. 

Distance was measured by footsteps— 
days by the sun; 

Communication awaited the will of 
wind and weather; 

Action was limited by weary muscles, 
the mind by a horizon of fear, and 
safety lay in stealth and concealment; 

The forces of Nature were manifesta- 
tions of supreme anger or approval; 

Pleasures were carnal, love was sel- 
fish, and life was short; 

The future, a promise of punishment 
to be dreaded while living, and suffered 
when dead. 


Today 

Man commands electric 
build his monuments; 

The steam turbine, powerful as a 
thunderbolt and obedient as a child, 
propels his ships of steel; 

The tractor plows his field; 

The harvester gleans more thoroughly 
than human hands; 

The golden grain in quadrupled yield, 
thrashed and winnowed, is delivered by 
iron hands commanded by the brain of 
man. 


power to 
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Silk, cotton, wool and flax, by the 
magic of intellect, move swiftly from 
their birthplace to bobbin and loom, 

Then, from a bath in liquid light, 
emerge as raiment gossamer fine, bril- 
liant as the shimmering cloak of a 
dragon fly, or fleecy as eiderdown, in 
colors beyond the hope of Caesar, or 
the dream of Cleopatra. 

The genie thus responding to the wish 
of Man, a machine needing the human 
touch only when an accident disturbs 
the harmony— 

On wheels of steel and rubber tires 
and air-borne wings, our bodies rest 
while distance flies beneath our feet. 

Radio, as fleet as light, brings dis- 
tance near and millions listen to the 
voice of one. 

The setting sun no somber shadow 
leaves, but in its place soft golden 
lights, commanded by the will of Man, 
delays the night and his children, from 
drudgery’s burden free, find pleasure in 
the thus extended day. 

The forces of Nature, now Man’s 
slaves, obey his will; 

The pleasure of mental mastery is 
first and consideration balances Nature’s 
stern demands. 

The Mind, no longer bound by witch- 
craft, threat or dogma, reaches back- 
ward into aeons of the past and for- 
ward into cycles yet to come and, free 
of fear, acknowledges Life to be a great 
adventure, and Death but one experi- 
ence. 

Man’s neighbors are his friends and 
peace his heritage, disturbed only by 
lingering remnants of primitive desire. 

Life is measured by accomplishment 
and if that accomplishment be for the 
benefit of others the future is enjoyed 
while living and the shroud of death is 
love. 

Tomorrow 

The accomplishment of the past will 
be recognized as but the index to future 
achievement; 

Human minds will synchronize and 
cooperation will be the keynote; 

Duplication, repetition, and competi- 
tion will cease. 

The futility of religious intolerance 
will be recognized; 

Purely financial success will become 
a stigma and social mastery will be 
based on mental achievement and gen- 
erosity ; 

The development of a common lan- 
guage will become an agency of peace. 

Aerial transportation over land and 
sea will be safe and commonplace; 

Swift and destructive aerial engines 
maintained by cooperating nations will 
prevent selfishness from generating war; 

The release and control of atomic 
energy will emancipate the miner of 
coal ; 

Sight as well as sound will override 
the air, and radio, as quick as thought, 
deliver to the eye and ear antipodean 
events ; 

Astronomers will learn the distance 
and dimensions of the nearby stars and 
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nebula, but not of the entire universe. 

The separation of energy and matter 
will be accomplished to a degree which 
will permit the generation of essential 
substances; 

The food problem for a dense popu- 
lation will be solved through synthetic 
chemistry and the development of rap- 
idly growing fungus. 

The quality of citizens, rather than 
the quantity, will be recognized as the 
desideratum, and births will be limited 
to the number which can be cared for 
and properly educated, 

The prohibition of al! detrimental 
drugs and drinks will become a matter 
of principle; 

Biology, pathology, chemistry and sur- 
gery will extend the span of human 
life by preventive rather than by cor- 
rective measures. 

The definition of God and Good will 
be recognized as that which adds to the 
total happiness of the human race, and 
the definition of Bad—all subtractions 
from that total. 


Sunspots 
Now that we are approaching the maxi- 
mum of the regular 1l.l-year sunspot 
period, numerous sunspots of great size have 
been noted. Indeed, some of them are 
“naked-eye” spots. They should go on in- 
creasing until 1929. Recently, Mr. Edison 
Pettit, of the Mt. Wilson observatory, estab- 
lished an interesting correlation between the 
number of sunspots and the amount of ultra- 
violet light we receive. This is important 
from the standpoint of helio-therapy, and an 
article on the subject has been promised us 
by a noted scientist. One of our readers 
who has been photographing a group of the 
large sunspots sends us the following letter, 
with a photographic print: 
Editor, Scientific American: 

For the past two years the writer 
has followed with much interest the 
articles on astronomy ‘in your magazine. 
From time to time attempts have been 
made to photograph the sun and moon 
with the equipment on hand in my 
laboratory. 

I am enclosing a photograph of the 
sun which I made on October 15, 1926, 
using a camera of the Eastman lab- 
oratory type, five feet long, a Cooke 
process lens, 18-inch focus, stop {-90, 
and a “five-times” projecting-eye-piece, 
as used in a microscope, placed at the 
focal plane of the above lens. The ex- 
posure was one one-hundredth of a 
second. This arrangement gave quite 
a large image and fairly good defini- 
tion. As near as I can figure this is 
equivalent to a 21-foot lens. The largest 
spot is about 20,000 or 22,000 miles 
across, as near as I can measure it. 

I consider the Scientific American 
one of the best magazines published as 
well as very educational. 

Yours very truly, 
C. H. Brown, 
Edgewood, Maryland. 





Photograph of sunspots made by Mr. C. H. Brown 
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FIVE BOOKS 


recommended to readers 


OF THE SCIENTIFIC AMERICAN 
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A panorama of our greatest industry. 


THE STORY OF STEEL 
by J. B. Walker 


A complete yet not too technical account—from iron ore to the 
finished product—of this basic industry, written by the editor emeritus 
of the Scientific American. Told with all the knowledge and accuracy 
which make it of permanent value to scientist, engineer or layman. 


$3.00. 


Romance upon a scientific background. 


by Mary Proctor, F.R.A.S., F.R.Met.S 
“This is a popular illustrated account of comets and meteors. Miss 
Proctor possesses her father’s gift for popular expression of astronomical 
matters, and her latest book will be welcomed by readers who are inter- 


ested in the science without wishing to immerse themselves very deeply 
in its more technical details."—London Times. $2.50. 


Laying bare the heart of the atom. 


CONCERNING THE 
NATURE OF THINGS 


by Sir William Bragg, K.B.E., F.R.S., D.Sc. 
“This book is in our opinion the best popular exposition of the 
advancement of the physical science during the Twentieth Century that 
has been written. It is a clear and comprehensive answer, by a great 


master of research, to the ancient question, ‘What is matter ?’ ’”—Elwood 
Hendrick. $3.00. 


Einstein’s theory of Relativity explained. 


THE A. B.C. OF RELATIVITY 
by Bertrand Russell 

“The book cannot be praised too highly. It is pictorial without being 

superficial. It is scientific without being mathematical. It should do 


for Einstein what Galileo did for Copernicus.”—Gerald Wendt, N. Y. 
Herald-Tribune. $2.50. 


The inside story of broadcasting. 
YOU’RE ON THE AIR 


by Graham McNamee 
This is not-so much a technical description of broadcasting as an 
intimate glimpse of life in a great radio studio—amusing occurrences, 


the personalities, ete., as described by one of the most popular radio 
announcers in the country, “the man with ten million friends.” $1.75. 
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A department devoted to the presentation of useful ideas wherein will 
be found material of practical value for those 
who are mechanically inclined 


Conducted by A. P. Peck 





Science Applied to Sleep While 
Traveling 
HE findings of scientists and research 
engineers are constantly being applied 
to everyday life, with the usual result that 
some comfort is added or some _ trouble 
relieved. 

Those who travel considerably have prob- 
ably wondered why the berths in a Pullman 
car are always made up with the head 
toward the forward end of the train. To 
show what science can offer as an explana- 
tion, we queried a man who has made a 
study of travel conditions, Dr. Thomas R. 


Crowder, Director of the Department of 
Sanitation and Surgery of the Pullman 
Company. He replied in part as follows: 


“It is often stated that most people 
sleep poorly in sleeping cars. This is 
said to be due to riding with the head 
toward the engine. The explanation 
often offered is that when the brakes 
are applied and the train is rapidly 
slowed down, ‘the blood tries to keep 
going at the same speed as before and 
in the same direction, that is, toward 
the head, until its inertia is gradually 
overcome, the effect being to waken 
the sleeper. 

“If the body were an inert mass, per- 
meated with blood vessels and filled 
with blood as it is, the theory might 
possibly apply. But the bedy is far 
from inert. Its vascular system is en- 
dowed with a degree of responsive adap- 
tiveness to changing conditions which, 
while marvelous indeed, is very real 
nevertheless. The amount of blood in 
any part of the body is not determined 
by so simple a process as the theory 
would have us believe. The _ blood- 
vessel walls contain contractile tissue 
which adjusts their size to the needs of 
the organ supplied, and this adjustment 
is both prompt and automatic, being 
controlled by the nervous system. Local 
blood-supply is constantly changing to 
meet changing local demands. Even 
without such adaptability I think the 
conditions described would produce very 
little effect, but with the function of 
the vessels intact, their prompt physi- 
ologic response to the changing physical 
conditions will, I am sure, prevent any 
such danger as is forecast. If it were 
not so we would be in constant diffi- 
culties from the ordinary movements 
and changes in position of the body. 
The static pressure of the blood in the 
brain, for instance, would probably be 
more greatly influenced by changing 
from the standing to the lying position 
than by the unhindered action of the 
forces. But we make these changes 
— movements without any trouble at 
all. 
“There is no objection on the part 
of the Pullman Company to a passenger 
riding feet forward if he prefers, and 
on request his berth will be made up 
in that way. But there are good reasons 
for the general practise of riding other 
end first. The berth is a walled-off 
booth which receives a large part of its 
air supply from the windows in one 
side of it. So long as these windows 


are closed and the air comes in only by 
leakage through the crevices, it is not a 
matter of great importance which way 
the head is pointed. But if the window 
is open, even to the smallest extent, a 
definite current of air will enter and 
be directed toward the rear end of the 
berth, and that end then becomes less 
desirable to the unclothed head and 
face. Striking the partition at that end 
and the current being there slowed and 
diffused, the contained dust and cinders 
of the air are no longer held up but 
fall by gravity. 

“Most travelers have probably some- 
times noticed a collection of cinders 
and dirt on the foot of the bed in warm 
weather. One would not ordinarily 
select this dustiest and draughtiest place 
for his head. The forward end of the 
berth is, on the other hand, quite pro- 
tected from direct draughts and is rela- 
tively free from dust. The rule and 
custom that obtains has been developed 
in accordance with this fact.” 





Electric Test-lamp 


COMPLETELY insulated socket of the 

porcelain type, equipped with heavy, 
well insulated leads about six inches long, 
should be part of the equipment of every 
electrical experimenter, and in fact, of every 
household which is wired for electric light 
ing. The ends of the short leads should be 
bared, so as to establish contact with the 
parts of the circuit to be tested. 

One of the most important uses for such 
a device, in the household, is the determi- 
nation of the location of a burned-out fuse. 
The procedure is simple. Usually a fuse 
burns out when some defective apparatus 
is being plugged into the circuit or while 
such a defective unit is being handled. 
This gives a clue to the cause, and be 
fore anything else is done, the cause 
should be removed. Then, being sure that 
one of the switches on the same line is 
turned on, place a 25-watt lamp in the test 
socket and go to the fuse box. Holding 
the socket by the insulated wires, and being 
sure not to touch the bare ends, place thesé 
points in contact with the two terminals on 
either side of one of the fuses. If the lamp 
in the test socket lights, the fuse that # 
being tested is the one that is burned out 
Replace and then proceed to find the 
trouble with the apparatus that caused the 
fuse to burn out. 





Simple Still 

SMALL still that will perform its fune 

tion satisfactorily, when the tempet® 
ture of distillation is not too high am 
where the quantities to be distilled are not 
too large, can be made without the a 
tion of a “worm.” A straight glass 
is bent so as to pass from the flask 
the material to be distilled to the r cl 
for the distillate. Its length is covered 
a loose, yet fairly heavy layer of absorbent 
cotton, held in place with a few turns of 
string or wire. 
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This drawing shows the dimensions of the pan of the flashlight “gun” and also 
the position of the slot and the tin “saddle” that holds the pan in place 


After the apparatus is set up, the still is 
so located that cold water can drip on the 
layer of cotton. A trough can be arranged 
to catch the water as it falls from the cot- 
ton. If greater condensation is necessary, 
bend the delivery pipe in several places and 
allow more water to fall on the cotton. 





Flash-light ““Gun” 

OME amateur photographers spend the 

greater portion of their available capital 
for their camera and lenses and then find 
that they are “short” when it comes to pur- 
chasing the accessories that are not always 
necessary but which are often very conven- 
inet. This was the predicament in which 
Ross Bennett Walker found himself after 
he had purchased a camera with a lens, 
which as Mr. Walker says, will “get almost 
anything up to a black cat in a lightproof 
cellar.” His particular “cat” which he hap- 
pened to have to photograph was a new set 
of bells in the dark tower of a church. 
The funds for a flash-light “gun” were not 
available, so a substitute was sought. Writ- 














Left: The type of gas lighter that is 
ued. Right: The finished flashlight 
“gun” ready for use 











ing in Camera Craft, Mr. Walker tells what 
he did, as follows: 

“At a nearby ‘five and ten’ store I 
discovered and purchased a_ sparking 
gas lighter, one with a trigger and a 
handle. The things are sold all over 
the country for fifteen cents. On the 
way home I obtained at the tinsmith’s 
a fairly heavy piece of scrap tin for 
five cents. With the aid of a pair of 
cast-off scissors a piece four inches by 
six inches was cut out, with the corners 
rounded to prevent catching and cutting 
of the operator. A hole was then 
punched with a screwdriver about two 
inches from the bottom and one and 
three-quarter inches from the side. The 
size of the hole was about three-quarter 
inch by one-quarter inch. Then the tin 
was bent (along the dotted line in the 
diagram) to make a right angle at the 
center of the punched out hole. A rem- 
nant of the left-over tin was cut, one 
_and one-half inches by one inch, and 
formed to fit over the cap of the lighter, 
when soldered to the pan. With this 
piece soldered in place just above the 
hole, on the back of the pan, and the 
lighter fitted in, the gun was ready for 
action. When the trigger is pulled a 
hot spark occurs just in front of the 
opening in the back of the pan. A little 
depression can be made here to contain 
the powder, but I found it unnecessary. 

“The total cost when completed was 
twenty cents, a saving anywhere from 
one to two dollars. Not much, perhaps, 
to some, but enough to keep the average 
photo-journalist in plates and paper for 
a week. The gun, in two pieces, is 
easily packed, and its extra height, of 
two inches more reflector, over the aver- 
age commercial gun gives additional 
light. One marked feature in this gun 
is the lack of misfires; when it is kept 
clean a hot spark is made each time 
the trigger is pulled. New sparking 
metals are easily inserted; just remove 
the cap and the spring in the case and 
drop the metal down the tube.” 

The editor went Mr. Walker one, or in 
fact, two better. He purchased one of the 
gas lighters for only ten cents and used the 
metal of an old can for constructing the 
powder pan and reflector. Thus the total 
cost was reduced to only one dime. 

When the editor constructed his “gun,” 
following the suggestions given by Mr. Wal- 
ker, he turned up the edges all around the 
pan where the powder is to be placed. 
Solder was then run in all the crevices. 
The turned-up edges and the solder serve 
to prevent the powder from spilling off, get- 
ting on the hand and probably causing 
burns to the photographer. This is particu- 
larly important if the pan is made smaller 
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Look for the NICHOLSON trade mark 
when buying your files today. It guaran- 
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} Pypemeroti into the crystal suggests many 
changes in our big cities during the 
next 100 years. Perhaps there will be 
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Move 
Your New York 
Office to the 
Scientific 
American 


Building 


A 16-story 
building—the Scien- 
tific American Build- 
ing—has been erected 


new 


on one of the most 
desirable office sites 
in the United States 
at 24 West 40th Street, 
New York City. 





Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block 
and a half east of Broadway. 
street lies Bryant Park and the New York Public 
It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania 


Library. 


Station. 


Neighboring buildings 


Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 


the Engineering Societies. 
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The details of the stereoscopic block. 


The dimensions will vary somewhat. 


For 


distant work, the distance between the lens positions can be as great as three 
and three-quarters inches, while for close-up work such as portraiture, the dis- 


tance should be less—about two and one-half inches. 


A block such as that 


shown can, after a few experimental trials, be calibrated as to settings for both 
distant and close objects so as to insure accurate work 


than the one described. If a good job is 
done of the soldering, the pan will be very 
easy to keep clean. 





Stereoscopic Photographs with a 
Single Lens 

HE stereoscope that used to be a fix- 

ture in practically every parlor is now 
coming back into its own, at least as far 
as many enthusiastic amateur photographers 
The hobby of taking pho- 
can be through a 
with the usual relief effect is 
a most interesting one. There is one draw- 
back to the pursuit of this work and that is 
the cost of a camera that will take two pic- 
tures simultaneously and from two slightly 
This, under ordinary con- 


are concerned.* 


tographs that viewed 


stereoscope 


different points. 
ditions, requires two lenses, which of course 
increases the camera cost. If, however, cer- 
tain precautions are observed, a special bed 
for the camera is built, and the amateur 
will be content to photograph only. still 
objects, very creditable stereoscopic views 
can be taken with an ordinary single-lens 
camera. 

The only special apparatus that need he 
made in order to accomplish this work is 
the camera base that is to be mounted be- 
tween the camera proper and the head of 
the tripod. This may be constructed of 
wood with the part that is attached to the 
camera so arranged. that it will slide 
smoothly on the other section. A_ tripod 
socket is fitted to the underside of the lower 
piece and a tripod thumb-screw is so ar- 
ranged in the upper section that the camera 
can be fastened to it. The hole in the 
upper section must be countersunk so that 
the head of the thumb-screw will not inter- 
fere with the sliding action. 

The exact dimensions of the two sections 


of the bed will depend on the size of the 


camera to be used. They should be so 
made that the distance between the two posi- 
tions of the lens, when the sliding block 
is shifted from one end to the other, will 
be approximately two and one-half inches, 
[his is so that the two views which are 
taken of the same object will be exposed 
from points that are about the same dis- 
tance apart as the human eyes. 

After the special bed is made, the lower 
section is fastened to the tripod with the 
regular tripod screw. It is well to empha- 
size here that the tripod used when taking 
stereoscopic pictures must be strong and 
rigid so that it will not move when the 
sliding block is shifted. 

The upper section of the bed is fastened 
to the camera and the two blocks are placed 
together. The camera is then focused on 
a scene in which there are no moving ob- 
jects. This is done with the sliding block 
flush with one edge of the stationary part 
of the bed. One exposure is made. The 
camera is then shifted so that the sliding 
block is flush with the opposite edge of the 
lower part and after the film has been 
wound to the next section, another exposure 
is made, using the same aperture and time 
as for the first one. 

If an autographic type of camera is used, 
it will be wise to mark those negatives that 
are made at the same location so that future 
identification will be easy. 

After the negatives have been developed, 
prints of the same intensity are to be made 
from each. These are then mounted in their 
respective pairs on cards of the proper size 
for the stereoscope that is to be used. 

If care is taken in the preparation of the 
base, the taking of the photographs and the 
developing and printing processes. the final 
result will be well worth the trouble em 


tailed. Contributed by Epcar G, PFARRE. 





Two views taken with the stereoscopic attachment described. When mounting 
such photographs, do not leave a wide white space in the center 
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Commercial Property News 


A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 
Conducted by Milton Wright 





A Record for Trademarks 

NEW step in the process of protecting 

trademarks has recently been perfected 
by a leading firm of patent attorneys. It 
consists of a form upon which may be 
recorded all the evidence necessary to pro- 
tect a trademark in the event of a dispute 
ever the rights to ownership. It applies 
equally to trademarks which are registered 
and those which are not. 

Many businesses are built around trade- 
marks. In some cases the good will value 
of the trademark exceeds all the other 
assets of the company or firm. However, 
far less care often is taken of it than of 
any piece of furniture in the office. Some 
business executives seem to feel that once 
they have adopted a mark, used it and 
registered it in the United States Patent 
Office, they need never give it any further 
thought. 

Because of their enormous good will 
value, trademarks are frequently the subject 
of dispute. In fact, the more value a trade- 
mark has, the more likely it is to be imitated 
or infringed or attacked as to its validity. 

While it is true that a trademark rightly 
belongs to the man who was the first to 
adopt and use it in commerce, this early 
use is often a matter of evidence It is 
surprising to learn how often this evidence 
has been carelessly lost or destroyed. Many 
a trademark user has lost his rights, because 
of lack of evidence, in favor of another 
manufacturer using the same mark on like 
merchandise. 

There has been an increasing necessity 
for a complete, standard form upon which 
all the necessary evidence in connection 
with a particular trademark could be as- 
sembled for safe keeping and ready refer- 
ence. This is now provided by the record 
mentioned. Its use by business houses prob- 
ably will be widespread. 

The record provides for the goods with 
which the mark is used, the method of 
afixing, the date of first interstate use, the 
office files where the records may be found, 
the date of registration, the date of expira- 
tion and other facts necessary. 

The record form is being distributed free 
to business houses by the firm of patent 
attorneys who originated it. 





Chewing Gum Patents 
HETHER a patent for chewing gum 
is valid, and if valid, if it is infringed, 
may depend upon whether or not one of the 
ingredients is mixed in the gum itself or in 
the sugar coating. Upon such a point the 
recent infringement suit brought by the 
Health Products Corporation in the Federal 
Court in New York City against the Ex-Lax 
Manufacturing Company was decided in 
favor of the plaintiff. 
“Sultzberger (the patentee) discovered no 
lew purpose for phenolphthalein,” rules 
Judge Moscowitz. “It had been known as 


a laxative for many years.” Phenolphthalein . 


combined in the candy coating surrounding 
the gum produced no new and useful result. 
The effect of phenolphthalein is valueless 
When placed in chewing gum. The patent 
is void for lack of invention. 

“The Sultzberger patent calls for the 
Phenolphthalein to be placed in the gum 
‘tenter. The defendant’s chewing gum prod- 
Wet contains phenolphthalein in candy coat- 
ing as distinguished from placing it in the 
@im center. Since the defendant does not 
Manufacture its product by placing phenol- 
Phthalein in the gum itself, as stated in 
Plaintiff's patent, it does not infringe.” 

Among the chewing gum patents men- 
tioned by Judge Moscowitz are the one 
gtanted in 1869 to Semple as a dentifrice 





to be chewed to clean the teeth, the one to 
Kilbourn for a chewing gum mixed with 
peanut oil and balsam tolu as a tobacco 
antidote, the one to Lynch for a gum con- 
taining buttermilk bacilli, and even the pat- 
ent granted to Tyler for a chewing gum to 
be used by plasterers and containing olive 
oil and rosin, the olive oil being used to 
soften the rosin. The resulting combination 
was then to be used as a plaster sizing agent. 





The “Pigs in Clover” Lesson 


HICH is more valuable, a patent or 
a trademark? The answer, of course, 
depends upon the particular patent and 
trademark involved. One may come to the 
aid of the other and help it to make a 
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Do you remember “Pigs in Clover,” one of the most famous and profitable 
The patent claims were narrow and in 


puzzles ever to become a popular fad? 








considerably, as well as preventing its being 
rifled by bandits. The inventor is Norman 
(“Red”) Ryan, notorious Toronto bandit 
who is serving a life sentence for bank 
robbery in the Portsmouth Penitentiary. 





Bill Would Compel Patent Notice 


BILL to make it the duty of all pat- 
entees or persons making or vending 
patented articles to give sufficient public 
notice that the articles have been patented 
has been reported to the House of Repre- 
sentatives by its Committee on Patents. 
According to the provisions of the bill, 
the patentee or vendor shall use on the 
article the word “patent,” together with the 
number; or when, from the nature of the 
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a crowded art, but the trademark seized the public’s fancy and acted as a perfect 


defense against a 
fortune. To illustrate, we 
records. 

On February 1, 1889, Charles M. Cran- 
dall, inventor, and Moses Lyman, his finan- 
cial backer, both of Waverly, New York, 
applied for a patent on a simple little puz- 
zle. Seven months later the patent issued. 
When put on the market it took the country 
by storm. Scarcely a family anywhere was 
without one. The net profits are said to 
have totaled more than a million dollars. 

The device was not very different from 
hundreds of other puzzles and it was inex- 
pensive to make. A score of other manu- 
facturers, seeing the success of Crandall and 
Lyman, put out similar puzzles but changed 
them just enough to avoid infringement. 
For purposes of entertainment they were 
just as good as the original. Not one of 
the imitators made a success, however, and 
here is the reason. 

Lyman, on February 28, 1889, filed an 
application to register as a trademark the 
words “Pigs in Clover.” Registration was 
allowed two months later. The public 
flocked to toy, department and _ novelty 
stores to get the patented puzzle called 
“Pigs in Clover.” They would take noth- 
ing else just as good which might be known 
by another name. The trademark made the 
patent a commercial success. 


quote from 





An Invention by a Specialist 
THEFT-PROOF mail-bag lock has been 
invented and a patent applied for on 
it in the Canadian Patent Office. The in- 
vention also does away with all ropes, 
straps or steel bars, thus lightening the bag 


swarm of imitators 


article, this cannot be done, he shall affix 
to it or to the package a label carrying the 
notice. With patents issued prior to April 
1, 1927, the notice shall consist of the word 
“patented,” together with the dates of the 
granting of the patent. 





The Inventor and His Employer 
AN important phase of patent law little 
understood by laymen is the relation 
between an inventor and his employer. Upon 
this subject a recent decision by Alvin E. 
Mambert, referee, denying the injunction 
sought by Myrtle M. Naylor, a stockholder, 
to restrain the Ludlum Steel Company from 
paying royalties to Percy A. E. Armstrong, 
inventor of processes for making a “fool- 
proof” chisel steel, stainless and rustless 
steel and other inventions, is illuminating. 
Armstrong entered the employ of the com- 
pany as sales manager in 1917, under a writ- 
ten contract to give all his time and services 
to the company at a fixed salary and a stipu- 
lated commission on sales. Later he became 
a director and vice-president. In 1925 he 
resigned. Being a metallurgist, he made 
numerous discoveries and inventions during 
his employment and obtained patents in his 
own name for them. In making them he 
was assisted by the company’s employees, 
and used its plant, materials and equipment, 
and it paid the cost and expenses of the 
work, as well as the costs of getting patents. 
In 1923, he assigned the patents to the com- 
pany, in return for an agreement to pay him 
a certain percentage of the net profits on 
products sold under his patents. The plain- 
tiff challenged the validity of this contract. 


The referee, in sustaining the validity of 
the contract between Armstrong and the 
company, stated: 

“I am satisfied from all the evidence and 
briefs that the defendant Armstrong was 
generally employed and not specifically em 
ployed to discover and invent and that he 
was not in duty bound to assign to the 
Ludlum Steel Company any patents he might 
obtain while so employed.” 





“Ripleene” and “Ripplette” 
SUALLY when a trademark owner op- 
poses the registration of a trademark 
similar to his, the offending mark is used 
with goods he considers inferior er of equal 
quality. When the Haas Brothers Fabrics 
Corporation recently sought to register 
“Ripleene” for sheer-silk piece goods, how- 
ever, they found their application opposed 
by Bliss, Fabyan and Company, who pre- 
viously had registered “Ripplette” for fabrics 
composed of cotton and artificial silk. The 
contest was taken to the Court of Appeals 
of the District of Columbia. 

“It is quite certain,” writes Chief Justice 
Martin, “that marks so nearly identical as 
these, if applied to goods having the same 
descriptive properties, would confuse the 
ordinary purchasing public as to the origin 
of the goods, and lead to injustice as be- 
tween the parties. 

“We are equally confident that the goods 
in question, as shown by certain of the ex- 
hibits, are of the same descriptive properties, 
and that the purchasing public seeing them 
sold under the same mark, would naturally 
believe that they had the same commercial 
origin in point of manufacture or market- 
ing. 





Colors Cannot Be Registered 
{) VERY once in a while some manufac- 
turer tries to register a_ distinctive 
color as his trademark. He is always turned 
down. The latest is the Turner and Sey- 
mour Manufacturing Company, which sought 


to register as a trademark the blue color . 


of the handles of kitchen utensils. 

“The applicant’s mark consisting in color- 
ing the grip portions of handles kitchen 
blue, is not registrable,” Assistant Patent 
Commissioner Moore holds, “in view of the 
authorities cited by the registrant in its 
brief. All handles of household iteols and 
kitchen utensils are necessarily character- 
ized by some color or colors. 

“Kitchen blue is not more distinctive than 
any other color that may be selected for 
the handles of articles of trade. No man 
should be given a monopoly of color alone 
as a trademark. When it is impressed in 
a particular design as a circle, square, tri- 
angle, a cross or a star, it may constitute 
a valid trademark.” 





A Chicago Boycott Trust 


N agreement between manufacturers. 
contractors and carpenters, whereby a 
refusal is made to work upon any non- 
union millwork, is contrary to the Sherman 
Anti-Trust Act, the United States Supreme 
Court holds in reviewing the conviction of 
Chicago building men for engaging in a 
combination and conspiracy to restrain 
trade. 

The agreement was made when Chicago 
manufacturers found their business impeded 
by the competition of non-union mills in 
Wisconsin and the south, which sold their 
window and door fittings, sashes, baseboards, 
moldings, cornices and other millwork more 
cheaply in Chicago than the Chicago manu- 
facturers, who employed union labor. The 
operations of the Chicago mills were thus 
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cut down and they employed fewer carpen- 
ters. The agreement was effective. 

“The local manufacturers, relieved from 
the competition that came through inter- 
state commerce, increased their output and 
profits,” Judge McReynolds writes, “they 
gave special discounts to local contractors; 
more union carpenters secured employment 
in Chicago and their wages were increased. 
These were the incentives which brought 
about the combination. The non-union mills 
outside of the city found their Chicago 
market greatly circumscribed or destroyed; 
the price of buildings was increased, and, 
as usual wnder such circumstances, the pub- 
lic paid excessive prices.” 





Science in the Five and Ten 

HE Woolworth stores have been apply- 

ing ‘scientific management with great 
success. Analyzing their stocks of merchan- 
dise, eliminating duplicates and specializing 
in those for which the public expresses a 
preference, they have cut down the number 
of individual articles handled to 3,000. The 
result has been that they have increased 
their turnovers from six to eight a year, 
thus heightening the rate of profit on the 
capital investment. 


Defeated by His Own Invention 


T is not uncommon for an inventor to 
find that he cannot get a patent because 
his own previous invention stands in his 
way. There is nothing he can do about it. 
Such was the case recently with William 
L. Sullivan who applied for a patent on a 
ticket-issuing machine—one of those devices 
with a long strip of tickets where the ticket 
seller can press a key and cut off as many 
tickets as may be desired. When the Patent 
Office, on the ground of lack of patentable 
novelty, refused to issue him a patent, he 
appealed first to the District Court in New 
York and then to the Circuit Court. 

“Since almost all patents, and this one 
is no exception to the rule, consist in taking 
the ‘last step that counts,’” Judge Hough 
writes, “it is always necessary to ascertain 
where the inventor was and what the art 
was when he began to take his step. 

“Particularly there existed Sullivan’s own 
machine, described in an application filed 
by him three years before, and, as the evi- 
dence shows, made and put on the market. 
There was also a machine of which he was 
co-inventor, contrived for the same purpose 
but actuated by a treadie instead of elec- 
tricity. 

“The point of this case is, not that the 
two Sullivan patents were copending, but 
that what the patentee knew, and put into 
his earlier application, he could not assert 
to be new when he filed his later one. His 
second step could only begin where his first 
stopped. His knowledge is not imputed to 
him by any proceeding in the Patent Office; 
he acquired it by the efforts of his own 
mind.” 


British Commercial Monomarks 
RESIDENT of Manchester, England, 
visits Edinburgh and buys a pair of 

shoes branded “Esiwalk,” which wear re- 
markably well. When they wear out, he 
wants another pair just like them. He 
does not know the address of the Edinburgh 
store. What does he do? 

If the maker has registered with British 
Commercial Monomarks, Limited, the prob- 
lem is easy. He looks in a shoe, sees some 
such cabalistic combination of letters as 
“BCM-ESI-WALK” stamped on them, ad- 
dresses a post card to “BCM-ESI-WALK” 
and asks what store in Manchester carries 
Esiwalk shoes. The post card is passed 
along to the manufacturer and then to the 
retailer. 

Such is the working of the recently de- 
veloped British Commercial Monomark sys- 
tem. Each subscriber to the service is 
assigned an individual monomark. This in- 
cludes the letiers BCM, followed by a letter 
and number group, a word, or trademark 
as desired. Monomarks, consisting in part of 
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Patents Recently Issued 


Advertisements in this section listed under proper classifications, rate 25c 
per word each insertion; minimum number of words per insertion 24, maximum 
60. Payments must accompany each insertion. 


Official copies of any patents listed 


in this section at 15c each; state patent 


number to insure receipt of desired patent copy. 











Pertaining to Aeronautics 


AIRPLANE.—In which is provided auto- 
matie transverse stability by the provision 
of combined automatic means for obtaining 
both longitudinal and steering stability, in- 
dependently of the translational speed of the 
plane. The inventor has been granted two 
patents of a similar nature, 1607577 and 
1607578. A. Tammeo, c/o G. Capuccio, Via 
Arsenale N. 17, Turin, Italy. 

Driving APPARATUS FoR HicH-Speep Lo- 
COMOTIVE CRA¥T.—Particularly adapted for 
aerial and other craft, greatly diminishing 
the resistance to penetration of the craft into 
its surrounding fluid. Patent 1611658. P. 
Magni, c/o Barzano & Zanardo, 9 Via Due 
Marcelli, Rome, Italy. 











Electrical Devices 


Exrectric Moron Frame.—For supporting 
the armature while it is in the housing, inde- 
pendently of the bearings, so that the latter 
may be removed without changing the arma- 
ture position. Patent 1608697. R. E. 
Jacobs, 2323 Haste St., Berkeley, Cal. 

Pocket Exrecrric Licurer.—Of a size for 
snugly fitting into an ordinary garment 
pocket, and having a combined cover for the 
lighting member. and the switch. Patent 
1610135. G. D. Kelsey, 44 First Ave., Haw- 
thorne, N. J. 

Gas-DeTECTOR ALARM AND VALVE-ACTU- 
ATING MEANS.—Whereby the escape of gas 
from a system will so effect the apparatus 
as to cause a valve to shut off the gas supply. 
Patent 1609930. A. Cohen, 133 Division 
St., New York, N. Y. 

Exectric Swircnu.—A_ key-operated cut- 
off, cooperably arranged with the starting 
switch of an automobile, rendering the 
switch inoperative when turned to “off” posi- 
tion. Patent 1610835. A. E. Westburg and 
H. A. Weinke, 308 Broadway, Yankton, 8. D. 

Evectric ‘TRANSMITTING Device. — 
Adapted to transmit the reading of an indi- 
eator of liquid levels to another indicating 
device disposed at a distant point. Patent 
1610546. F. A. Brandecker, 937 Olive St., 
Coronado, Calif. 

Spark PLvuG.—Which will be “sturdy” in 
construction, easy to assemble or dissemble 
when renewing electrodes, and will prevent 
accumulation of carbon. Patent 1612091. 
P. Bernal, 760 10th Ave., Honolulu, Terri- 
tory of Hawaii. 

TROLLEY CONSTRUCTION FoR ELEcTRIC 
CRANES.—Having a replaceable wear filler 
piece, so that when the same wears through 
the entire slide need not be scrapped, a new 
filler being substituted. Patent 1612648. 
Cc. H. Pollard, Wheelersburg, Ohio. 


Bartrery.—A wet battery, which may be 
easily slipped into the cage provided in a 
motor vehicle, without additional space 
being required for the handles. Patent 
1611532. A. Kastelic, 311 23d St., Rich- 
mond, Calif. 








Pile General Interest 
Fitow Box ror Om Lines.—Connected in 
such manner that the operator is able at 


any time to observe the rate of flow and| 


Patent 1608369. H.. 


character of the fluid. 
A. Campbell, c/o T. Lomax, 541 Harvey 
Snyder Bldg., Wichita Falls, Texas. 

GaTE.—Pivotally mounted at one side of 
an entrance and weighted so that little man- 
ual force is required to initiate the opening 
or closing. Patent 1607733. J. E. W. 
Fogal, c/o F. A. Southwick, Upright Gate 
Co., Quiney, Til. 

APPARATUS FOR THE ABSTRACTION OF 


GASOLINE.—A deyice in which the latent | 


heat of absorption of the oils in the gas is 
adapted to furnish the heat for the evapora- 
tion of the oils. Patent 1607942. C. H. 
Brown, ¢/o Brown Welding & Machine Co., 
Breckenridge, Texas. 

Lepcer.—Employing leaves of novel con- 
struction whereby any name in the ledger 


may be instantly found without turning 
through a number of leaves. Patent 1607953. 
H. J. Holst, Platteville, Colo. 

Brick-Ice-CreamM Hoxuper. — Constructed 
of edible material, for holding a slice of 
brick ice cream in a substantially horizontal 
and convenient position for eating. Patent 
1607664. M. E. Carpenter, 2730 Oliver St., 
Fort Wayne, Ind. 

JAR CLOSURE AND Brusu.—Comprising a 
cover, a removable cap to the cover, a brush, 
and an annular flange forming a recess for 
receiving waste drippings from the brush. 
Patent 1607702. R. Siline and L. Johnson, 
P. O. Box A, Wapello, Iowa. 

CLOTHESPIN.—Which is more easily ma- 
nipulated than the ordinary pin, and will 
crip the clothes so that there is no danger 
of accidental displacement. Patent 1607945. 
J. L. Centlivere, 31114 S. Second St., Lara- 
mie, Wyo. 

Book Horper.—Which will support a 
book in open condition in such manner that 
a person in a reclining position may con- 
veniently read the book. Patent 1609180. 
I. Motono, 146 W. 65th St., New York, 
em * 

CARRIER AND GAUGE FOR EXPANDING 
EYEGLASS FRAMES.—Constructed to permit 
of ready expansion of the eyeglass rims and 
forming an efficient gauge without danger 
of marring the same. Patent 1609110 
W. A. Brown, Lincoln, Maine. 

EXPRESSING Press.—For the treatment of 
fluid or semi-pasty materials permitting the 
separation of certain elements by passage 
and filtration through perforated walls. 
Patent 1609154. P. A. Carteret, c/o C. 
Chassevant, 11 Boulevard de Magenta, 
Paris, France. 

Comp CLEANER.—Designed to remove all 
dirt and lint from the teeth of combs. The 
device is very easily kept clean. Patent 
1602255. Jacob Schmid, P. O. Box 268, 
Coalinga, California. 

Sizing Composirion. — Consisting of 
pitch, spirits of turpentine and linseed oil, 
which may be applied to a newly plastered 
wall, and the paint put on almost immedi- 
ately. Patent 1609174. W. W. Leake, 
e/o Hunter C. Leake, Hibernia Bank Bldg., 
New Orleans, La. 

FLUSHING VALVE.—Wherein the parts are 
so formed that the opening lever may be 
shifted around the easing of any desired 
point, eliminating different forms of inlet 
members. Patent 1609193. W. A. Pratt, 
1130 Avenue “C,” Bayonne, N. J. 


Morp.—The cleaning element of which may 
be readily associated with any type of 
staff, without the use of rivets or wires. 
Patent 1609157. E. T. Crater, c/o Mrs. FE. 
T. Crater, 8615 24th Ave., Brooklyn, N. Y. 


ADJUSTABLE FLOWER-DISPLAY FIXTURE. 
—Especially adapted for displaying flowers 
either in pots or other receptacles, the de- 
vice may be readily adjusted as to height 
and angle. Patent 1609246. S. Hamburger, 
c/o W. P. Warshauer, 706 Avenue “C,” 
Brooklyn, N. Y. 

PERPETUAL CALENDAR.—May be used from 
month to month and year to year by a 
simple adjustment and adapted for use upon 
a fountain pen, pencil, upon a pillar such 
as in a bank, upon a paper weight, ete. 
U. 8S. patents 1500913 and 1551530 and 
Canadian patent 241649. Donald R. Adams, 
Box 470, Fairbanks, Alaska. 

Cueck Horper.—A combined holder and 
and punch for holding the checks given by 
waiters and waitresses to patrons, and for 
denoting the amount of the bill. Patent 
1608567. F. W. Sehooley, Room 501, 
| Plymouth Court, Chicago, Ill. 


Corton-BALE Cover.—Constructed to con- 
fine the cotton uniformly and firmly, and to 
effect an economy in the quality of fabric 
for covering the framework. Patent 1609,- 
030. I. Margolius, c/o Security Bagging 
Co., Norfolk, Va. 

LETTERING PEN.—Which will be durable, 
| particularly adapted for the broad marking 
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a trademark, whether registered or unregis. 
tered, are issued only to the lawful owners 
of such mark as determined by an inclusive 
list of trademark owners on record with the 
company. 





Bumper Patent Infringed 
we i would appear to be that the Lyon 

buffer proved to be the first successfy] 
bumper, that the loop ends produced a 
spring construction of great resiliency, 
making little difference as to what part of 
the bumper was struck,” writes Judge Inch 
of the Federal Court for the New York 
District, restraining the Bethlehem Bumper 
Company from infringing the patent issued 
to George A. Lyon in 1916, and now owned 
by Frederick W. Hilditch. 

“The various learned and technical argu- 
ments advanced by experts for defendant 
to the effect that instead of depending on 
the resiliency of the loop ends, defendant's 
bumper depends for resiliency on the impact 
portion itself, and similar claims, illustrated 
by pressure loads, have been duly consid- 
ered but all such claims must be viewed in 
the light of defendant’s actual bumper con- 
struction which was before the court.” 





Aleohol Rub Trademarks 


HE Fries and Fries Company and the 

Excel Company, both manufacturers of 
denatured alcohol for massage purposes, 
found their applications for trademark reg- 
istry in interference recently. The former 
sought to register “X L-Rub” and the latter 
“Excel-Rub.” The Commissioner awarded 
registration to “Excel-Rub” by reason of 
priority of use of the particular mark in 
question. 

When the case was heard by the Court 
of Appeals for the District of Columbia, 
Fries and Fries produced an assignment of 
the mark given them by the X. L. Pharma- 
cal Company in 1924, allowing the assignees 
to date their title to the mark back to 1913. 
It was no use. The court observed that the 
assignment was acquired two years after 
Fries and Fries’ application for trademark 
registration was made, and held that all 
they acquired by the assignment was the 
right to use the mark against its prior 
owner. 





Colors May Clash in Trademarks 


* O court, so far as I know, has ever 

held that a manufacturer was entitled 
io the exclusive use of a particular color 
for its containers,” Judge Goddard declares 
in denying a motion of the Caron Corpora- 
tion to restrain Richard Hudnut from using 
black and gold perfume bottles. “Obviously, 
this would create an extraordinary situation. 
But it is well settled law that one may not 
adopt the same or a similar combination of 
colors and styles for containers, labels, et 
cetera, as that used by another, where the 
result tends to mislead the ordinary pur 
chaser into believing that he is purchasing 
the product of one manufacturer, when in 
fact he is getting another's. 

“The combination of plaintiff’s box and 
bottle, and the combination of defendant's 
box and bottle are not such, in my opinion, 
as to tend to mislead a purchaser into mis- 
taking one for the other.” 





Crucifixes and Rosaries 

S a crucifix an “article of religious de 

votion similar to a rosary?” “No,” sai 
the customs men. “Yes,” said Benziger 
Brothers, importers. The rate of import 
duty depended upon which was correct. 

“The crucifixes here are, undoubtedly, 
articles which incite religious devotion,” 
said the Court of Customs Appeals, “but 
how can it be said that they are similar to 
rosaries and chaplets, the main purpose 
which is, as those words are commonly ul 
derstood, to aid the memory in keeping 4 
count of the number of prayers said, we are 
unable to understand.” Therefore the court 
sustained the duty assessed at the rate pro 
vided in paragraph 399 of the Tariff Act. 
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of lettering lines, and may be used with ink, 
water colors or oil paint. Patent 1608570. 
BE. C. Tuggle, Box 169, Sharon, Pa. 

SuppokTING Device FoR Caps.—For 
advantageous individual display, and in such 
manner that the caps may be associated 
with or taken from the support without 
injury. Patent 1608758. 8S. E. Alexander, 
1113 Commerce Ave., Longview, Wash. 

PLayING Carps.—Having symbols by 
which the diamond and club suits may be 
instantly distinguished from the heart and 
spade suits, by a lower degree of visibility. 
Patent 1608127. A. Lefebure, 891 Post St., 
San Francisco, Calif. 

UMBRELLA CASING.—For use in automo- 
biles so that wet umbrellas can be stowed 
away without damage to the upholstery of 
the car; the receptacle is removable when 
desired. Patent 1610026. FE. Miller, e/o W. 
Miller, 19 W. Broadway, New York, N. Y. 

FASTENING Device FoR MILK-CAN Cov- 
prs.—Permanently attached to the can, but 
permitting the cover to be readily manipu- 
lated for filling and discharging, and is ad- 
justable for locking. Patent 1610114. J. BF. 
Wheeler, Grand Valley, Colo. 

PHONOGRAPH CONSTRUCTION. — Whereby 
the tone arm can be very compactly stowed 
away when not in use and readily moved to 
an operative position. Patent 1610129. S. | 
A. Goldberg, c/o Plaza Musie Co., 10 W. 
20th St., New York, N. Y. 

PEN AND PEeNcIL CaAse.—A simple device 
whereby pens and pencils can be prevented 
from working out of a pocket, by being 
gripped within a case, without cutting the 
pocket. Patent 1610110. D. I. Reiter, 100 
Fifth Ave., New York, N. Y. 

SHIPPING CONTAINER.—Having a separate 





body, top, and bottom with locking members, 
so constructed that pilfering the contents | 
without permanent injury is prevented. Pat- | 
ent 1609495. C. B. and R. W. Pool, ¢/o 
Pool Mfg. Co., Stamps, Ark. 

PHONOGRAPH TURNTABLE.—For use with 
portable phonographs, to support disks of 
standard sizes, yet capable of being collapsed 
to occupy a very small space. Patent 
1610130. S. A. Goldberg, c/o Plaza Music | 
Co., 10 W. 20th St., New York, N. Y. 

Furniture Sprirnc.—For beds, couches | 
and the like, the upper and larger ends of | 
the springs being connected and braced to | 
preclude any relative circumferential shift- | 
ing. Patent 1610104. V. Massacese, c/o | 
Attilo Verna, 476 Ninth Ave., New York, 
) > 4 


Loose-LEAF BINDER.—Having a wide range 
of utility for binding blank leaves, filing sin- | 
gle leaves or folded letter sheets, or may be | 
used as a notebook. Patent 1610992. J. V. 
Belli, 45 Mahar Ave., Clifton, N. J. 


ATTACHMENT FOR Razors.—For support- 
ing a Gillette blade in proper position to be 
sharpened by an auto-strop bladeholder and | 
strap, the blade being readily applied or re- | 
moved. Patent 1611055. P. E. Menzel, | 
Apt. 6C, Sickles St., New York, N. Y. 

Bath CABINET StructurRE.—Which may 
be readily set in place in conjunction with a 
shower bath, and will also serve as a screen 
to prevent splashing. Patent 1611096. D. 
M5 Alexander, 16 De Lap St., Jamaica, L. L., 
N. Zz, 


COMBINATION CIGARETTE CASE, MATCH 
Box aND Asu TrAy.—Holding the above | 
mentioned objects, with the compartments | 
in the case so coordinated that they are read- 
ily accessible. Patent 1610647. F. G. An- 
derson, Box 236, Penticton, B. C., Canada. | 

FRAME Hoiper.—For a canopy ar awning, | 
preventing the bodily upward movement of 
the movable frame section when disposed in | 
active position. Patent 1611077. G. Ri- 
voire, 33 Broad St., Stapleton, S. L, N. Y. 

TRUNK.—Having the appearance of an or- 
dinary trunk, but may be extended for use 
as a wardrobe for the accommodation of top- 
coats, trousers and the like. Patent 1611034. 
J. Holm, 1919 Dewey St., Butte, Mont. 

GLass-Currinc Dervice.—In which the | 
holding means is actuated by spring pres- | 
sure, permitting glass of various thicknesses | 
to be securely held without danger of break- 
ing. Patent 1610547. J. Burda, 2743 South- 
port Ave., Chicago, Ill. 

Bair Connecrer.—An angling device by 
Means of which the hook carrying the bait 
can be quickly applied or released by a 
tapered spiral. Patent 1611308. G. E. 
Gicker, 1625 Atlantic St., San Diego, Calif. 

Winpow.—Of the steel type, having piv- 
otal means which will permit of the swinging 

the sash section even though the latter 
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be bent or deformed. Patent 1611661. B. 
Mayer, 1519 Musie St., New Orleans, La. 


CLARIFIER.—Of the centrifugal type de- 
signed more particularly for clarifying 
liquids that make the cleaning of the bowl 
difficult. Patent 1611725. J. Degerth and 
F. Mortensen, c/o Maskin-Och Brobyggnada 
Aktiebolaget Helsingfors, Finland. 


WInbow Seat.—Which extends outside of 
the building and when once adjusted can be 
removed from one window to another for the 
use of workmen. Patent 1611649. R. R. 
Laurita, c/o A. T. Bedard, 2516 Woodbine 
St., Brooklyn, N. Y. 

CLEANING Device.—Compact in structure, 
adapted for carrying a cleaning substance 
for the removal of grease spots and other 
stains in wool or cotton garments. Patent 
1611525. G. E. Hendrickson, Argyle, Wis. 








Hardware and Tools 


Bit-Socket ATTACHMENT. — Easily ad- 
justed to frictionally engage with the clamp- 
ing sleeve to hold the sleeve against turning 
on the shank when the bit-stock is in use. 
Patent 1610785. A. A. Jacobi, Box 551, 
Sagamore, Mass. 

Door CuHEcK.—Which will check the 
swinging movement and prevent the slam- 
ming of a door either to closed or fully 
open position. Patent 1610404, E. M. Win- 
frey, 816 Scott Ave., Wichita Falls, Texas. 

RAKER GAGE AND JOINTER.—For use in 
filing the raker teeth and adjustable to set 
the tool for eutting the raker teeth shorter 
or longer. Patent 1611113. H. Grand- 
maison, Beaver River, N. Y. 

Can OPENER AND TIN SHEARS.—So ar- 
ranged that the tin will be held in accurate 
cutting position, sufficient leverage being 
provided for the eutting of comparatively 
heavy tin. Patent 1611061. E. M. Palm, 
c/o F. Larson, 558 50th St., Brooklyn, N. Y. 

PistoN-R1nc Toort.—For holding the 
flexible resilient ring-embracing member in 
approximately ring form so as to facilitate 
the fitting of the member over the ring. 
Patent 1612626. H. A. G. Fornelius, 554 
Clifton Ave., Clifton, N. J. 











Heating and Lighting 


FURNACE FOR MELTING MEetTALS.—Having 
pendant side walls and an adjustable roof, 
allowing arch space above the ore bath, 
and being productive of fuel and metal- 





lurgical savings. Patent 1608557. J. C. 
Greenway, c/o Mrs. J. Greenway, Ajo, 


Arizona. 

Gas HEeater.—Having means for distrib- 
uting the heated air laterally around, the 
device does not require any attention for its 
efficient operation. Patent 1610332. A. A. 
Smith, 12032 Parnell Ave., Chicago, Ill. 


UnpberseEa Licut.—Including a lamp bulb 
of sufficient strength to resist high pressure, 
which will give a relatively powerful illumi- 
nation and may be readily manipulated by a 
diver. Patent 1611651. B. F. Leavitt, 1120 
Nostrand Ave., Brooklyn, N. Y. 

HUMIDIFIER FoR Hot-AIR FuRNACES.— 
Which will evenly supply among several hot- 
air flues of a furnace the desired amount of 
moisture without periodical replenishment 
and but little attention. Patent 1611633. 
M. D. Cohen, 1001 Independent Life Bldg., 
Nashville, Tenn. 

HEATING FuRNAcE.—In the form of a 
one-pipe furnace consisting of the combina- 
tion of metallic jackets and a central brick 
core for heating the air. Patent 1612115. 
J. Hermans, R. F. D. No. 6, Box 775A, 
Vancouver, Wash. 

Om BurNer.—Wherein a minimum of oil 
is consumed, and the oil, steam and air are 
most thoroughly mixed to produce a maxi- 
mum of heat. 
Rodriguez, Cranford, N. J. 

Heat Distrisvutor.—For disposition over 
a gas stove, or the opening of a coal stove, 
for conveying the maximum amount of heat 
to a kettle or pan. Patent 1613534. N. E. 
Rice, 7743 W. Grand Ave., Chicago, Il. 








Machines and Mechanical Devices 





WaTER WHEEL.—For use in elevating 
water, constructed with a continuous annu- 
lar rim, of circular cross section, and hav- 
ing inlet openings and extending portions to 
the rim. Patent 1607884. W. H. Farley, 
Sanderson, Texas. 

THREAD GUARD FOR SPINNING AND TwIST- 
ING FRAMES.—Which effectually 


Patent 1612653. A. M.) 


functions | valve-operating means. 








the next adjacent bobbin. Patent 1608389. 
J. Gullong and E. Brault, 16 Newton St., 
Holyoke, Mass. 

LUBRICATING RAPIDLY-REVOLVING SPIN- 
DLES.—As in cream separators and the like, 
having means for facilitating the passage of 
the lubricant through the upper neck-bear- 
ing. Patent 1608413. F. Mortensen, c/o 
Maskin-Och Brobyggnada Aktiebolaget, Hel- 
singfors, Finland. 

Stiwe MEMBER FOR CALCULATING MA- 
CHINES.—Comprising a_ slide, an _ indicia- 
bearing tablet, a revoluble clip holding the 
tablet end, and guides defining a passage- 
way for the slide. Patent 1608035. L. D. 
Roberts, 223 Main St., Shawano, Wis. 

Crown Brock.—Designed for use with 
gin poles, and especially adapted to facili- 
tate stringing up for the purpose of pulling 
rods or sections of tubing from oil wells. 
Patent 1607663. A. Boynton, c/o Frontier 
Oil Co., San Antonio, Texas. 

GeaR.—A timing gear which is noiseless, 
and adjustable, for embodiment in practi- 
eally all sizes and types of machinery. Pat- 
ent 1608050. W. A. Bailey, Declo, Idaho. 

VaLvE.—For use in connection with vapor 
top tanks, it being of such arrangement 
that closure of any particular tank may be 
made effective. Patent 1608178. J. W. 
Loftin, R. 2, Box 13, Depew, Okla. 

Dritt.—In which a reciprocating drill 
bit cooperates with the casing in regulating 
a flow of water through the bit to the sur- 
face attacked. Patent 1605331. B. B. and 
E. R. Dudley, 797 Highland Ave., Piedmont, 
Calif. 

BEARING.—A thrust bearing for carryifig 
shafts capable of deflection with the shaft 
to maintain the pressure between the bear- 
ing surfaces evenly distributed. Patent 
1608913. A. S. J. Stovall, Elberton, Ga. 

SHUTTLE GUARD.—Incorporated in the lay 
of a loom for preventing the shuttle from 
accidentally jumping out of the shuttle race 
and injuring the loom or operator. 
1609263. R. C. Meisterknecht, 718 North 
4th St., Allentown, Pa. 

Drum For Corron CLEANERS.—Compris- 
ing a drum easing, a plurality of spiked 
and unspiked slats, and means by which the 
slats are secured in the drum casing in 
alternation. Patent 1608653. Van Don 
Harlan, Humphrey, Ark. 


BEARING-TRIMMING TooL.—A small ma- 
chine particularly adapted for accurately and 
quickly trimming the ends of Babbitt metal 
bushings in the bearing caps of automobile 
engines. Patent 1608659. T. A. Jensen, 
Innisfail, Alberta, Canada. 

Loom ATTACHMENT.—For reducing at the 
proper time the force required for the execu- 
tion of the picker motion and greatly reduc- 
ing the wear on all parts. Patent 1609809. 
A. P. Gascon, 59 Appleton St., Providence, 


ENVELOPE-SEALING Device.—By means of 
which the flap is unfolded, passed over a 
rotary moistening drum, relieved of its sur- 
plus moisture, folded and pressed. Patent 
1608820. A. J. Schaub, Sr., 1522 Fifty- 
fifth Ave., Oakland, Calif. 


Prime Movers and Their Accessories 


TRANSMISSION MECHANISM.—A planetary 
transmission for automobiles, capable of be- 
ing operated by a standard gear-shift lever, 
and will give three speeds ahead and one in 
reverse. Patent 1610040. E, 8. Clark, P. O. 
Box 817, Royal Oak, Mich. 

VisuAL INpIcATOR.—Intended to indicate 
the state of the circulation of fluids in a 
system of pipes or conduits; for example, in 
an automobile or other motor. Patent 1611,- 
659. J. E. Malivert, c/o C. Chassevent, 11 
Boulevard de Magenta, Paris, France, 

FueL PUMP AND GOVERNOR MECHANISM 
For Om ENGINES.—An injecting apparatus 
for oil engines of the “Diesel type,” for 
automatically supplying and governing oil 
fed to the engine during operation. Patent 
1612600. D. O. Barrett, R. D. No. 1, 
Springfield, Ohio. 

SreaM ENcine.—In which water and 
steam are circulated for heating the water 
in a minimum of time, and bringing the 
steam to a very high pressure. Patent 
1612208. F. Olson, Vik-i-Sogn, Norway. 

INTERNAL-CoMBUSTION Motor. — Which 
reduces to a minimum the number of work- 
ing parts, by the 
shafts, connecting rods, pocket valves, and 
Patent 1613136. 8. 











to prevent, in event of breakage of a thread, | Schiffelin, 55 Gramercy Park, New York, 
the free end from coming in contact with!N. Y. 
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CARBURETOR.—Wherein the fuel and air in 
the mixing chamber is automatically econ- 
trolled by the operation of the throttle which 
regulates the speed of the engine. Patent 
1611792. S. and G. Sykes, 405 N. Humphrey 
St., Flagstaff, Ariz. 





Pertaining to Vehicles 

PROTECTIVE COVER FOR AUTOMOBILES. — 
Adapted to be supported as a compact unit 
above a car in the garage, and lowered to 
form a dust guard, comprising walls and 
top. Patent 1607950. H. W. Hartzell, 
Box 760, Madison, Kansas. 

SEAT FOR THE CHASSIS OF AUTOMOBILES 
or TRUCKS.—Which may be readily assem- 
bled as a seat and foot rest for a dismantied 
ear when the car is to be driven from a 
factory. Patent 1608033. W. ©. Nabors, 
c/o Nabors Garage, Mansfield, La. 

Brake Banp.—In which the. lining is 
rugged and durable, and may be removed 
and replaced in a few minutes without re- 
quiring the services of an expert mechanic. 
Patent 1608437. V. Shakespeare, 202 Liv- 
ermore Ave., W. New Brighton, N. Y. 

STEERING GEAR OF TRACTORS OF THE 
TANK TypeE.— Whereby a tractor when 
drawing an implement or vehicle will be 
automatically caused to return to its correct 
course after an accidental deviation. Pat- 
ent 1608444. R. F. Thomas, c/o Coilison 
& Co., 483 Collins St., Melbourne, Aus- 
tralia. 


TRAILER ATTACHMENT FOR VEHICLES.— 
For attaching the reach pole of a trailer 
to the rear bolster of the leading truck, 
so that the pole may swing both vertically 
and horizontally. Patent 1608660. W. C. 
Nabors, Mansfield, La. 

AUTOMOBILE HEApLicut.—Which utilizes 
the ordinary high power headlight, but also 
supplies adequate illumination and signalling 
facilities, while eliminating blinding glare 
Patent 1608- 
W. C. Alford and W. M. Cassetty, 





830. 


| 209—22nd Ave., North, Nashville, Tenn. 


Switcu.—A mechanism which wil! oper- 
ate electric signals in response to the cus- 
tomary motions of the steering wheel of a 
motor vehicle, when it is pursuing a course 
straight ahead or one deviating to the right 
or left. The inventor has been granted 
two patents, 1605352 and 1605353. C. R. 
Krone, 410—28th St., Oakland, Calif. 

Tire CARRYING AND CHANGING RACK,—- 
Which may be readily expanded within a 
tire and rim to snugly hold the same 
against accidental removal or rattling, or 
contracted for desired removal. Patent 
1608126. D. H. Kuhnle, 1 Plato 8t., San 
Francisco, Calif. 

VeuicLe Door OPENING AND CLostne Dr- 
viceE.—Particularly adapted for taxicabs, 
wherein means are provided capable of oper- 
ation by the passenger or the driver, the 
door will automatically lock. Patent 1609815, 
J. P. Hainzigianis, ¢/o Cutter, Phillips & 
Hall, 25 Broadway, New York, N. Y. 

TRAILER CONNECTION.—Which takes up 
shocks and jars, permits all necessary move- 
ment in rounding curves and in traveling 
over irregular or rough ground. Patent 
1610083. E. M. Franzen, 2435 Bonar 8t., 
Berkeley, Calif. ‘ 

TrrE-TREAD VULCANIZING Moz. — For 
vulcanizing new treads upon tires, and when 
in the operation of retreading, will confine 
the heat for vulcanizing to the tread itself. 
Patent 1608816. L. L. Ruark, Box 183, 
Coalinga, Calif. 


Suock ABsORBER.— Especially designed for 
use with tow lines for towing automobiles. 
The device is compact and provides for a 
gradual application of the strain. Patent 

E. B. Bishop, 221 Salisbury St., 
Raleigh, N. C. 


GacE.—For determining the position of @ 
piston relative to the cylinder in which it 
works ; may be used by those without special 
skill in valve timing. Patent 1609714. G. 
G. Hash, 508 Edith St., Missoula, Mont. 


VEHICLE Bopy.—So corstructed that the 
driving compartment and the tonneau may 
be thrown together, to provide a single com- 
partment, with a full-length bed. Patent 
1610065. J. E. Meyer, c/o Burton T. Bush, 
Delawanna, N. J. 


SpPrING-ATTACHING ‘'TooL.— Capable of 
effecting the movement of an axle housing 
relatively to a cushion spring, to permit the 
proper association of the housing te the 
spring. Patent 1611023. T. J. Gorman, Sr., 
and T. J. Gorman, Jr., 322 Mt. Pleasant 
Ave., Newark, N. J. 
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The New Theories of Matter and the Atom, by Berthoud......... co Oe 
Blue Print Reading and Shop Sketching, by Givens......... eee | 

“Modern Pise Building, by Ellington....................... nabedes —— 
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Text-Book of Dieiginedh Preteen ty er ae Lanane 4.65 
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Electric Developraent as an Aid to 


Agriculture 
By G. E. Tripp 
Chm. cf Board, Westinghouse Electric & 
Mfz. Co. 
An economic consideration of the 
future development when superpower 


becomes available over large areas of 
contiguous territory. Published by G. 
P. Putnam’s Sons. $1.40 postpaid. 


Bookbinding as an Art 
By M. K. Dutton 

The fascinating story of bookbinding, 
told in most entertaining style, with a 
completeness which makes it a work of 
reference. A needed contribution to 
bibliography. Published by The Hol- 
liston Mills, Inc. 


World Almanac for 1927 
R. H. Lyman, Editor 

The forty-second year of publication 
of this invaluable reference, without 
which no library or source of general 
information is complete. Published by 
New York World. Cloth, $1.10 post- 
paid. Paper, 60 cents postpaid. 


Tropical Cyclones 
By L M. Cline 
U. S. Weather Bureau 
Of considerable interest just now is 
this work, the result of forty years’ 
study on the Gulf coast, covering the 
origin, behavior and forecast of cyclones. 
Original conclusions upset many estab- 
lished theories. Published by Macmil- 
lan Co. $5.20 postpaid. 


The Origin of Birds 
By G. Hellman 

This noted Danish scientist gives a 
vivid and scientific study of prehistoric 
flying creatures in their relation to the 
birds of the present. The profusion of 
sketches and restorations enhance the 
text. Published by D. Appleton & Co. 
$7.70 postpaid. 


Benjamin Garver Lamme, an 
Autobiography 

The designer of the great generators 
for Niagara and other epoch making 
machinery tells of his characteristics 
and aptitudes in a close analysis, as a 
help to others in determining their best 
field of effort. Published by G. P. 
Putnam's Sons. $3.20 postpaid. 


Ship Model Making, Volume II 
By E. A. McCann 
Detailed instructions on how to make 
a model of the American Clipper ship 
including the rigging and gear, with 
list of tools and materials needed. Pub- 
lished by N. W. Henley Pub. Co. $2.65 


postpaid. 


Stability and Seaworthiness of Ships 
By T. A. Abell 
Prof. Naval Architecture, Univ. of 
Liverpool 

Of interest to all those who prepare 
a ship for her voyage and to the engi- 
neering officers who have in charge the 
many appliances which secure her 
stability. Published by University Press 
of Liverpool. $4.65 postpaid. 


Principles of Human Geography 
By V. de la Blache 

The founder of the modern French 
school of geography and the teacher of 
a generation here surveys the world, 
past and present, with the erudition of 
a great scholar, tracing the vital in- 
fluences which have affected mankind. 
Published by Henry Holt & Co. $5.20 
postpaid. 


Forest, Steppe & Tundra 
By M. D. Haviland 

These studies in animal environment 
faithfully correlate plant growth with 
physical surroundings which determine 
the three great divisions. An elabora- 
tion of lectures given at Cambridge 
University. Published by Macmillan 
Co. $5.20 postpaid. 
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“The supreme combination of 














all that is fine in motor cars.” 
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“Reputation - Enduring fame is a sufficient reward 


to many fora lifetime of effort and great accom- 
plishment. Certainly a well deserved and out- 
standing reputation is even more difficult to 
achieve than financial success. 

Packard has achieved both. But Packard repu- 
tation today, after twenty-seven years of service 
to the public, is an even greater asset than 
Packard’s absolute financial independence. 


For Packard is a name which means superla- 
tively fine motor cars in every quarter of the 
globe. And this reputation, so laboriously and 
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deliberately built up, is more jealously guarded 
than all the gold in Packard’s surplus. 


It means more. For it reflects the confidence 
of the world in Packard vehicles—in Packard 
engines. Packard power has won international 
renown on the land, in the air and on the water. 
A generation of uninterrupted success and con- 
stant leadership is the best guarantee that that 
excellence of reputation will be sustained. 


PACKARD 
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When lightning 
seems as slow as a glacier 





Upon such scientific achieve 
ments as the cathode-ray 
oscillograph—-lightning’s 
camera-—is the confidence 
in General Electric equip 
ment founded. Many of 
these achievements are 
better known. The modern 
developments in x-ray, the 
service that has made 
MAZDA lamps a staple of 
commerce, the modern small 
motor that has taken drudg- 
ery out of household work 
these are some of the 
milestones of progress. 


It is easy to photograph a glacier 
because it moves but a few feet a 
year. But to photograph the 
effects of lightning on electric 
circuits—effects that come and go 
in millionths of a second—would 
seem impossible. Yet 
there is a man-made 
machine operated in 
the laboratories of the 
General Electric 
Company that does 
just this. It makes 
even lightning seem 








of electrons flashes across a 

photographic film. It dances out 

of its path when the freakish 

currents, caused by lightning, 

surge along the wires. There 

on the film is the footprint of 
lightning. 


It has made possible 
a study of the work- 
ing of a lightning 
arrester—the ingeni- 
ous device that pro- 
tects the costly equip- 


ve is one o e otographs— 

slow pon tn ep aeeauie” tae ment of the power 
ny agged curve is produced by the 

ry owetheesy The oe rok. # at house as well as the 


the rate of thirty miles a second 


In the machine a but it was recorded, and in the very lights in your 


amazingly short time of one-mil- 


swift-moving stream lionth of a second 


home. 
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